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Executive  Summary 

This  report  uses  the  most  recently  available  data 
from  the  National  Health  and  Nutrition  Examina- 
tion Survey  (NHANES  1 999-2004)  to  provide  an 
up-to-date  and  comprehensive  picture  of  the  diets 
of  Food  Stamp  Program  (FSP)  participants  in  three 
age  groups — children  1-18  years  old,  adults  19-59 
years  old,  and  older  adults  60  years  and  older.  The 
report  examines  nutrient  intakes,  diet  quality,  and 
food  choices.  Data  are  presented  for  FSP  partici- 
pants and  two  groups  of  nonparticipants — ^those 
who  were  income-eligible  for  the  FSP  but  did  not 
participate,  and  higher-income  individuals  who 
were  not  eligible  for  the  FSP. 

The  Food  Stamp  Program 

The  Food  Stamp  Program  is  the  nation's  largest 
nutrition  assistance  program,  disbursing  over  $30 
billion  in  benefits  in  FY2007  to  an  average  monthly 
caseload  of  11 .8  million  households  containing  26.4 
million  persons  (USDA/FNS,  2008).  On  average, 
households  received  $2 1 5  in  food  stamp  benefits 
per  month  (or  $96  per  person).  Food  stamp 
benefits  are  designed  to  permit  low- income  house- 
holds to  obtain  a  more  nutritious  diet  through 
normal  channels  of  trade.  To  that  end,  food  stamp 
benefits  are  accepted  as  tender  for  purchase  of 
food  and  beverages  at  nearly  1 64,000  retail  outlets 
throughout  the  United  States  (USDA/FNS,  2007a). 

In  FY2006,  the  most  recent  year  for  which  admin- 
istrative data  are  available,  54  percent  of  FSP 
households  contained  children,  1 8  percent  included 
an  elderly  person,  and  23  percent  included  some- 
one who  was  disabled.  The  majority  of  FSP 
households  lived  in  metropolitan  areas  (77  percent); 
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obesity  epidemic  in  the  U.S.,  the  high  prevalence  of 
obesity  among  some  segments  of  the  FSP  popula- 
tion, and  speculation  that  participation  in  the  FSP 
and  other  Federal  food  assistance  programs  may  be 
contributing  to  this  problem  (Baum,  2007;  Ver 
Ploeg  et  al,  2007). 

The  increasing  policy  interest  in  the  quality  of  FSP 
participants'  diets  over  time  is  reflected  in  the 
dramatic  expansion  of  the  FSNE  program  over  the 
past  15  years.  In  1992,  only  seven  States 
participated  in  FSNE;  by  2006,  the  program  had 
grown  to  include  all  50  States,  two  territories,  and 
the  District  of  Columbia.  Over  this  period  Federal 
investment  in  FSNE  has  almost  quadrupled,  from 
$661,076  to  $247  million. 

While  no  consistent  evidence  exists  of  a  relation- 
ship between  participation  in  nutrition  assistance 
programs  and  overweight  (USDA/FNS,  2005), 
some  State  agencies  and  health  advocates  have 
recommended  that  the  FSP  implement  more 
specific  sfrategies  to  promote  healthfril  food  choices 
among  FSP  participants.  These  include  strategies 
that  would  reward  selection  of  healthful  choices, 
such  as  increased  benefits  for  the  purchase  of  fruits 
and  vegetables,  as  well  as  resfrictive  sfrategies  that 
would  limit  the  types  of  foods  and  beverages  that 
can  be  purchased  with  FSP  benefits  (USDA/FNS, 
2007c;  Guthrie  et  al.,  2007).  There  is  no  evidence 
that  either  of  these  sfrategies  would  be  effective  in 
improving  the  quality  of  FSP  participants'  diets  or 
in  stemming  the  tide  of  obesity.  In  recognition  of 
this  fact,  USDA's  proposals  for  the  2007  Farm  Bill 
include  sfrengthening  and  expanding  Food  Stamp 
Nufrition  Education  (FSNE)  through  a  substantive 
initiative  to  develop  and  evaluate  sfrategies  for 
improving  diet  quality  and  decreasing  obesity  in 
FSP  populations  (USD A,  2007). 

Focus  of  the  Research 

Sfrategies  for  improving  the  diets  of  FSP  partici- 
pants— whether  developed  by  policy  makers, 
program  administrators,  nutrition  educators,  or 
researchers — should  be  based  on  valid  and  reliable 
information  about  the  current  dietary  practices  of 
FSP  participants.  This  report  uses  the  most  recently 
available  data  from  the  National  Health  and  Nutri- 
tion Examination  Survey  (NHANES  1999-2004)  to 
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13  percent  lived  in  micropolitan  areas  of  10,000  to 
50,000  population;  and  1 0  percent  lived  in  rural 
areas  (USDA/FNS,  2007b). 

The  overarching  aim  of  the  Food  Stamp  Program 
(FSP)  is  to  ensure  that  low-income  households 
have  enough  food  to  eat.  Over  time,  as  evidence 
has  accumulated  about  the  role  diet  plays  in  the 
development  of  chronic  disease,  the  program's 
goals  have  expanded  to  include  an  interest  in  the 
quality  of  foods  eaten  by  FSP  participants.  Interest 
in  diet  quality  has  also  been  fiieled  by  the  ongoing 


provide  that  foundation.  The  intent  is  to  provide  an 
up-to-date  and  comprehensive  picture  of  the  diets 
of  FSP  participants — a  reference  point  that  can  be 
used  to  target  efforts  to  improve  participants'  diets 
and  as  a  benchmark  for  monitoring  participants' 
diets  over  time.  FSP  participants  are  compared  to 
two  groups  of  nonparticipants — those  who  were 
income-eligible  for  the  FSP  but  did  not  participate 
and  higher-income  individuals  who  were  not 
eligible  for  the  FSP. 

This  research  was  not  designed  to  assess  the 
impact  of  the  FSP  or  in  any  way  attribute  differ- 
ences observed  between  FSP  participants  and 
nonparticipants  to  an  effect  of  the  program. 
Estimation  of  program  impacts  requires  a  random- 
ized experiment  or  quasi-experimental  design  to 
control  for  selection  bias  (Hamilton  and  Rossi, 
2002).  A  quasi-experimental  study  design  was  not 
feasible  due  to  limitations  of  the  NHANES  data.  In 
this  report,  data  on  nonparticipants  are  presented 
strictly  to  provide  context  for  data  on  FSP  partici- 
pants. For  example,  it  is  useful  to  understand  the 
extent  to  which  patterns  observed  in  the  diets  of 
FSP  participants  mirror  those  observed  in  other 
populations  groups. 

The  research  presented  in  this  report  addresses 
four  basic  questions  about  the  diets  of  FSP  partici- 
pants: Do  FSP  participants  get  enough  of  the  right 
kinds  of  foods  to  eat  (measured  in  terms  of  nutrient 
intakes  and  energy  sources)?  Are  FSP  participants 
more  likely  to  be  overweight  than  nonparticipants 
(are  they  consuming  too  many  calories)?  How  does 
the  quality  of  diets  consumed  by  FSP  participants 
compare  with  those  of  nonparticipants?  And  how 
do  food  choices  differ  for  FSP  participants  and 
nonparticipants  (do  different  food  choices  help 
explain  differences  in  diet  quality)? 

Do  Food  Stamp  Program  Participants  Get 
Enough  of  the  Right  Kinds  of  Food  to  Eat? 

For  this  study,  we  addressed  the  question  of 
whether  FSP  participants  get  "enough  food"  by 
examining  intakes  of  1 8  essential  vitamins  and 
minerals.'  We  also  examined  intakes  of  macronutri- 
ents  (protein,  carbohydrates,  and  fat)  as  a  percent- 


'  Nulrienl  intake  data  presented  do  not  include  contributions 
from  dietary  supplements. 
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age  of  energy,  and  the  percentage  of  energy 
consumed  as  solid  fats,  alcoholic  beverages,  and 
added  sugars  (SoFAAS). 

Intakes  were  examined  for  the  overall  population, 
and  comparisons  were  made  for  FSP  participants 
and  nonparticipants.  The  main  findings  are: 

•  For  every  vitamin  and  mineral  examined,  the 
prevalence  of  adequate  usual  daily  intakes  was 
comparable  for  FSP  participants  and  income- 
eligible  nonparticipants.  Intakes  of 
macronutrients  as  a  percentage  of  energy  were 
comparable  for  the  two  groups.  On  average, 
FSP  participants  obtained  a  significantly  larger 
percentage  of  their  total  energy  intake  from 
SoFAAS  than  income-eligible  nonparticipants. 

•  FSP  participants  were  significantly  less  likely 
than  higher-income  nonparticipants  to  have 
adequate  usual  daily  intakes  of  vitamins  and 
minerals.  Intakes  of  macronutrients  as  a 
percentage  of  energy  did  not  differ  between 
groups  for  children  and  older  adults.  However, 
FSP  adults  were  less  likely  than  higher-income 
adults  to  consume  more  total  fat  than 
recommended.  For  protein  and  carbohydrate, 
intakes  of  FSP  adults  were  less  likely  than 
those  of  higher-income  adults  to  be  below 
recommend  levels.  On  average,  FSP 
participants  obtained  a  significantly  larger 
percentage  of  their  total  energy  intake  from 
SoFAAS  than  higher-income  nonparticipants. 

Detailed  findings  are  discussed  below. 

Vitamins  and  minerals  with  defined  Estimated 
Average  Requirements  (EARs) 
The  prevalence  of  adequate  usual  daily  intakes  of 
vitamins  and  minerals  is  assessed  by  comparing  the 
usual  daily  intakes  of  a  population  group  to  Esti- 
mated Average  Requirements  (EARs).  The  preva- 
lence of  adequate  usual  daily  intakes  is  defined  as 
the  proportion  of  the  group  with  usual  daily  intakes 
at  or  above  the  EAR.  Thirteen  of  the  1 8  vitamins 
and  minerals  examined  in  this  report  have  defined 
EARs.  The  NHANES  data  indicate  that: 

•  Over  90  percent  of  all  persons  had  adequate 
usual  daily  intakes  of  thiamin,  riboflavin. 
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niacin,  vitamin  B,^,  folate,  iron  and  phosphorus 
and  nearly  90  percent  hade  adequate  usual 
daily  intakes  of  vitamin     and  zinc. 

•  Usual  daily  intakes  of  vitamins  A,  C,  and  E, 
and  magnesium  need  improvement — 30 
percent  or  more  of  the  U.S.  population  had 
inadequate  usual  daily  intakes.^ 

•  For  all  vitamins  and  minerals  examined,  the 
prevalence  of  adequate  usual  daily  intakes  was 
consistently  higher  for  children  than  for  adults 
and  older  adults. 

There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
the  prevalence  of  adequate  usual  intakes.  However, 
for  each  of  the  1 3  vitamins  and  minerals  examined, 
the  prevalence  of  adequate  usual  intakes  was 
significantly  lower  for  FSP  participants  than  for 
higher-income  nonparticipants  (shown  in  Figure  1). 

Calcium,  Potassium,  Sodium,  and  Fiber 

It  is  not  possible  to  assess  fully  the  adequacy  of 
calcium,  potassium,  sodium,  and  fiber  intakes 
because  EARs  have  not  been  defined.  Populations 
with  mean  usual  daily  intakes  that  meet  or  exceed 
the  Adequate  Intake  (AI)  levels  defined  for  these 
nutrients  can  be  assumed  to  have  high  levels  of 
adequacy.  However,  no  conclusions  can  be  drawn 
when  mean  usual  daily  intakes  fall  below  the  AI. 
For  sodium,  the  major  concern  is  the  potential  for 
excessive  intakes,  so  usual  daily  intakes  were 
compared  to  the  Tolerable  Upper  Intake  Level 
(UL)  which  is  the  maximum  intake  considered  to 
be  safe  for  long-term  consumption. 

For  the  entire  U.S.  population: 

•  Mean  usual  daily  intakes  of  calcium  were  1 00, 
88,  and  62  percent  of  the  AI  for  children, 
adults,  and  older  aduhs,  respectively. 

•  Mean  usual  daily  intakes  of  potassium  and  fiber 
were  58  and  53  percent  of  the  AI,  for  all  age 

^  The  prevalence  of  adequate  usual  daily  intakes  of  vitamin  E 
was  especially  low  (7.5  percent),  consistent  with  most  recent 
studies  of  vitamin  E  intake.  Devaney  and  colleagues  have 
pointed  out  that  vitamin  E  deficiency  is  rare  in  the  U.S.,  despite 
low  measured  intakes,  and  that  the  EARs  for  vitamin  E  may 
need  to  be  reassessed  (Devaney  et  al.,  2007). 


Figure  1 — Percent  of  FSP  Participants  and 
Higher  Income  Nonparticipants  witii  Adequate 
Usual  Intakes  of  Vitamins  and  Minerals 
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groups  combined,  and  no  age  groups  had  a 
mean  usual  daily  intake  that  met  or  exceeded 
theAI. 

•     Sodium  intakes  were  of  concern  for  all  age 
groups.  Nearly  90  percent  of  the  population 
had  usual  daily  intakes  that  exceeded  the 
Tolerable  Upper  Intake  Level  (UL). 

Mean  usual  daily  calcium  intakes  were  more  than 
100  percent  of  the  AI  for  FSP  children  and  both 
groups  of  nonparticipant  children,  indicating  that 
the  prevalence  of  adequate  calcium  intakes  is  likely 
to  be  high  for  all  three  groups  of  children.  For 
adults  and  older  adults,  mean  usual  daily  intakes  of 
calcium  were  consistently  less  than  the  AI.  Al- 
though no  fin-n  conclusions  can  be  drawn  about  the 
adequacy  of  usual  daily  calcium  intakes  of  adults 
and  older  adults,  mean  usual  daily  calcium  intakes 
in  both  age  groups  were  significantly  lower  for  FSP 
participants  than  for  higher- income  nonparticipants. 
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For  potassium  and  fiber,  mean  usual  daily  intakes 
were  less  than  the  AI  for  all  groups.  Among  adults 
and  older  adults,  mean  usual  daily  intakes  of  FSP 
participants  were  significantly  lower  than  those  of 
higher-income  nonparticipants.' 

Macron  iitrients 

The  2005  DGA  and  MyPyramid  Food  Guidance 
system  recommend  a  particular  distribution  of 
calories  from  energy -providing  macronutrients — 
total  fat,  saturated  fat,  carbohydrate,  and  protein. 
Usual  daily  intakes  of  total  fat,  protein,  and  carbo- 
hydrate were  compared  to  Acceptable  Macronutri- 
ent  Distribution  Ranges  ( AMDRs)  defined  in  the 
DRIs  (lOM,  2006).  Usual  daily  intakes  of  saturated 
fat  were  compared  to  the  2005  Dietary  Guidelines 
for  Americans  (DGA)  recommendation  (USDHHS/ 
USDA,  2005). 

The  NHANES  data  show  that,  for  the  overall 
population: 

•  Over  95  percent  of  children  consumed  protein 
and  carbohydrate  within  acceptable  ranges,  but 
20  percent  of  children  consumed  too  much 
energy  from  total  fat,  and  17  percent  consumed 
too  much  energy  from  saturated  fat. 

•  Nearly  all  adults  and  older  adults  consumed 
protein  within  acceptable  ranges,  but  about  37 
percent  consumed  too  much  energy  from  total 
fat,  about  60  percent  consumed  too  much 
energy  from  saturated  fat,  and  about  22 
percent  consumed  too  little  energy  from 
carbohydrates. 

Among  children  and  older  aduhs,  there  were  no 
statistically  significant  differences  in  macronutrient 
intakes  (as  a  percentage  of  energy)  of  FSP 
participants  and  nonparticipants.  Among  adults, 
however,  FSP  participants  were  less  likely  than 
higher- income  nonparticipants  to  have  consumed 
too  much  energy  from  total  fat  and  too  little  energy 
from  carbohydrate  and  protein. 


Usual  daily  fiber  intakes  of  all  age  groups  were  low,  relative  to 
the  AIs.  Mean  usual  intakes  were  equivalent  to  about  half  of 
the  1 4  grams  of  fiber  per  1 ,000  calories  standard  used  to 
establish  the  AIs.  It  has  been  suggested  that  the  methods  used 
to  establish  AIs  for  fiber  may  need  to  be  reexamined  (Devaney 
etal.,2007). 

X  Executive  Summary 


Discretionary  calories  from  solid  fats,  alcoholic 
beverages,  and  added  sugars  (SoFAAS) 
Dietary  patterns  recommended  in  the  DGA  and 
MyPyramid  Food  Guidance  System  include 
specific  discretionary  calorie  allowances  based  on 
energy  needs  for  age  and  gender  groups.  Discre- 
tionai7  calories  are  defined  as  calories  that  can  be 
used  flexibly  after  nutrient  requirements  are  met 
(Britten,  2006).  These  allowances  assume  that 
individuals  satisfy  nutrient  requirements  with  the 
fewest  possible  calories  by  eating  foods  in  their 
most  nutrient-dense  fomi  (fat-free  or  lowest  fat 
fomi,  with  no  added  sugars)  (Basiotis  et  al.,  2006). 
Discretionary  calories  may  be  used  to  consume 
additional  amounts  from  the  basic  food  groups  or 
to  consume  less  nutrient-dense  foods  that  provide 
calories  from  solid  fats,  alcoholic  beverages,  added 
sugars  (SoFAAS). 

The  most  generous  allowance  for  discretionary 
calories  in  the  MyPyramid  food  intake  patterns 
(based  on  age,  gender,  and  level  of  physical 
activity)  is  20  percent  of  total  energy  needs  (for 
physically  active  boys  age  14  to  1 8). 

NHANES  data  show  that  for  all  persons,  an 
average  of  38  percent  of  calories  were  consumed 
from  solid  fats,  alcoholic  beverages,  and  added 
sugars  (SoFAAS).  This  percentage  was  far  in 
excess  of  the  discretionaiy  calorie  allowances 
included  in  the  MyPyramid  food  guidance  system. 
Comparison  of  FSP  participants  and  nonpartici- 
pants is  shown  in  Figure  2: 

•  On  average,  FSP  adults  consumed  more  energy 
from  SoFAAS  than  either  group  of 
nonparticipant  adults:  43  percent  versus  40  and 
39  percent  for  income-eligible  and  higher- 
income  adults,  respectively. 

•  For  children  and  older  adults,  there  were  no 
significant  differences  between  FSP 
participants  and  either  group  of  nonparticipants 
in  the  mean  proportion  of  usual  energy  intakes 
contributed  by  SoFAAS.  Children  consumed 
39  percent  of  energy  from  SoFAAS,  while 
older  adults  consumed  33  percent  of  energy 
from  SoFAAS. 
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Figure  2 — Average  Percent  of  Energy  from  Solid  Fats,  Alcoholic  Beverages,  and  Added  Sugars 
(SoFAAS) 
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*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 

Note;  Calories  from  alcoholic  beverages  include  calories  from  carbohydrate  in  beer  and  wine,  and  calories  from  grams  of  alcohol  in  all 

alcoholic  beverages  except  cooking  w/ine. 


Mean  daily  energy  (calorie)  intakes  are  examined  in 
this  report  (Chapter  3).  However,  we  did  not  use 
caloric  intakes  to  assess  whether  FSP  participants 
obtained  "enough  food"  because  there  is  a  wide 
range  of  energy  requirements  for  age/gender  groups 
depending  on  body  measurement  and  activity 
level.'*  As  recommended  by  the  Institute  of  Medi- 
cine (lOM),  we  assess  the  adequacy  of  energy 
intakes  according  to  the  prevalence  of  healthy 
weight,  overweight,  and  obesity  (lOM,  2005b). 

Are  Food  Stamp  Program  Participants 
More  Likely  to  Be  Overweight  than 
Nonpartlcipants? 

Measures  of  Body  Mass  Index  (BMI)  and  BMI- 
for-age  (for  children)  were  used  to  assess  the 
appropriateness  of  usual  daily  energy  intakes.  A 
BMI  in  the  healthy  range  indicates  that  usual  daily 
energy  intake  is  consistent  with  requirements;  a 
BMI  below  the  healthy  range  indicates  inadequate 
usual  daily  energy  intake;  and  a  BMI  above  the 
healthy  range  indicates  that  usual  daily  energy 
intake  exceeds  requirements.  Fewer  than  3  percent 
of  all  persons  have  BMI  below  the  healthy  range. 

The  percent  of  FSP  participants  and  nonpartlci- 
pants with  BMI  above  the  healthy  range  is  shown 

"Activity  levels  are  not  adequately  measured  by  most  surveys, 
including  NHANES  1999-2002. 


in  Figure  3.  The  trend  for  all  groups  is  an  increase 
in  overweight  until  middle  age  and  then  a  leveling 
off  or  decline.  The  difference  between  FSP 
participants  and  nonpartlcipants  varies  by  gender: 

•  Female  FSP  participants  of  all  ages  were  more 
likely  to  have  BMI  above  the  healthy  range 
than  either  income -eligible  or  higher-income 
nonpartlcipants. 

•  Overall,  male  FSP  participants  were  no  more 
likely  than  income-eligible  nonpartlcipants  to 
have  BMI  above  the  healthy  range,  but  male 
FSP  participants  were  more  likely  than  higher- 
income  nonpartlcipants  to  be  overweight  at 
young  ages  and  less  likely  to  be  overweight  as 
adults. 

How  Does  Diet  Quality  Compare  for  FSP 
Participants  and  Nonpartlcipants? 

In  this  report,  we  used  two  measures  to  assess 
overall  diet  quality. 

.     We  used  the  Healthy  Eating  Index  (HEI)-2005, 
developed  by  the  USDA  Center  for  Nutrition 
Policy  and  Promotion  (CNPP),  to  assess 
comphance  with  the  diet-related 
recommendations  of  the  2005  DGA  and  the 
MyPyramid  food  guidance  system. 
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Figure  3 — Percent  of  FSP  Participants  and  Nonparticipants  with  BMI  Above  the  Healthy  Range 


•     We  used  a  composite  measure  of  nutrient 
density  to  assess  the  nutrient  content  of  foods 
relative  to  their  energy  content.  We  assessed 
nutrient  density  of  overall  diets  and  individual 
meals  and  snacks.  "Nutrient-dense"  foods  are 
defined  as  "low-fat  forms  of  foods  in  each  food 
group  and  forms  free  of  added  sugar." 

The  Healthy  Eating  lndex-2005  (HEI-2005) 
The  HEI-2005  consists  of  12  component  scores 
that  measure  consumption  of  food  and  nutrients 
relative  to  MyPyramid recommendations  and  the 
DGA.  Eight  components  are  food-based  and  assess 
intakes  of  MyPyramid  food  groups  and  subgroups. 
The  four  remaining  components  assess  intakes  of 
oils;  saturated  fat;  sodium;  and  calories  from 
SoFAAS. 

HEI-2005  component  scores  are  assigned  based  on 
a  density  approach  that  compares  intakes  per  1 ,000 
calories  to  a  reference  standard.  This  approach 
reflects  the  overarching  recommendation  of  the 
DGA  and  MyPyramid  Xhoi  individuals  should  strive 
to  meet  food  group  and  nutrient  needs  while 
maintaining  energy  balance.  Scores  for  the  food- 
based  and  oils  components  reward  greater  con- 
sumption, up  to  a  maximum  score  of  5  or  1 0  points 
per  component.  Scores  for  saturated  fat,  sodium, 
and  calories  from  SoFAAS  reward  low  consump- 
tion. Scores  on  the  12  components  are  summed  for 
the  Total  HEI  Score,  worth  a  maximum  of  100 
points. 

Results  show  that  the  diets  of  all  groups  fell 
considerably  short  of  the  diet  recommended  in  the 


DGA  and  MyPyramid.  The  overall  average  score 
on  the  HEI-2005  was  58  out  of  a  possible  100. 
On  average,  FSP  participants  scored  below  income- 
eligible  and  higher-income  nonparticipants  (52  vs. 
56  and  58  points,  respectively)  (Figure  4). 

HEI-2005  component  scores  are  shown  in  Figure 
5,  expressed  as  a  percentage  of  the  maximum  score 
per  component.  FSP  participants  and  both  groups 
of  nonparticipants  achieved  maximum  scores  on  2 
components  (Total  Grains  and  Meat  and  Beans), 
but  all  three  groups  scored  below  50  percent  on  4 
components:  Dark  Green  and  Orange  Vegetables 
and  Legumes;  Whole  Grains;  Saturated  Fat;  and 
Calories  fi-om  SoFAAS. 

Figure  4— Healthy  Eating  lndex-2005:  Total 
Scores 
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Figure  5 — Healthy  Eating  lndex-2005: 
Component  Scores 
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*  Denotes  statistically  significant  difference  from  FSP  participants 
at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


The  HEI-2005  component  scores  point  to  the 
following  key  concerns  in  the  diets  of  all  age  groups 
and  all  participant/nonparticipant  groups: 

•  Very  low  intakes  of  whole  grains  and  dark 
green  and  orange  vegetables  and  legumes. 

•  High  intakes  of  saturated  fat  and  discretionary 
calories  from  SoFAAS. 

In  addition,  all  groups  scored  below  75  percent  of 
the  maximum  scores  for  Total  Fruit,  Whole  Fruit, 
Total  Vegetables,  Milk,  and  Oils;  indicating  low 


intake  relative  to  the  concentrations  needed  to  meet 
nutrient  requirements  without  exceeding  calorie 
requirements.  These  findings  indicate  that  the  diets 
of  FSP  participants  suffer  from  the  same 
shortcomings  of  the  diets  consumed  by  other 
groups  of  Americans,  including  those  with  higher 
incomes. 

FSP  participants  scored  significantly  below  higher- 
income  nonparticipants  on  7  HEI-2005  component 
scores  (Figure  5),  although  there  were  some 
differences  by  age  group: 

•  Results  for  adults  mirrored  those  for  the  overall 
population:  FSP  adults  scored  significantly 
below  higher-income  adults  on  7  components. 

•  FSP  children  scored  below  higher  income 
children  on  4  components:  Whole  Fruh,  Whole 
Grains,  Milk,  and  Saturated  Fat. 

•  FSP  older  adults  scored  below  higher  income 
older  adults  on  3  components:  Total  Vegetables, 
Milk,  and  Oils. 

Nutrient  density  of  overall  diets,  meals,  and  snacks 
To  assess  nutrient  density,  we  used  a  modified 
version  of  the  Naturally-Nutrient-Rich  (NNR) 
score  developed  by  Drewnowski  (2005).  The 
NNR  is  a  nutrients-to-calories  ratio  that  considers 
nutrients  commonly  included  in  efforts  to  define 
healthy  diets.  The  NNR,  as  initially  conceived, 
excludes  fortified  foods.  For  our  analysis,  we  used 
a  modified  NNR — the  NR  (Nutrient-Rich)  score — 
that  includes  fortified  foods  because  these  foods 
make  important  contributions  to  nutrient  intakes. 
The  NR  score  measures  the  contributions  of  1 6 
nutrients  (see  Chapter  4).'*  The  NR  score  is  difficult 
to  interpret  on  its  own,  but  provides  a  metric  for 
comparing  foods,  meal,  or  overall  diets. 

Overall  diets  of  FSP  participants  and  income- 
eligible  nonparticipants  were  comparable  in  nutrient 
density,  as  measured  using  the  NR  score.  Com- 

'  The  NR  score  for  a  food  is  constructed  as  the  weighted 
average  of  the  contributions  of  1 6  nutrients,  with  nutrient 
contributions  measured  as  a  percent  of  daily  value  (DV) 
contributed  per  2000  kcal  of  the  food.  The  NR  score  for  a  meal 
or  the  full  complement  of  meals  and  snacks  is  similarly 
constructed,  after  aggregating  the  nutrient  contributions  of  all 
foods  consumed. 


Abt  Associates  Inc. 


Executive  Summary 


XIII 


pared  with  higher-income  nonparticipants,  FSP 
adults  and  older  adults  had  overall  diets  that  were 
lower  in  nutrient  density,  indicating  that  in  these  age 
groups,  the  diets  consumed  by  FSP  participants 
provide  fewer  nutrients  on  a  per-calorie  basis  than 
the  diets  consumed  by  higher-income  nonpartici- 
pants (Figure  6). 

To  understand  the  source  of  differences  in  overall 
nutrient  density  of  foods  consumed,  we  examined 
the  nutrient  density  of  individual  meals  and  snacks. 
Differences  between  FSP  participants  and  nonpar- 
ticipants varied  by  meal  and  by  age  group. 

Compared  with  higher  income  nonparticipants: 

•  Adult  FSP  participants  had  significantly  lower 
NR  scores  for  all  three  meals  and  for  snacks; 

•  FSP  children  had  lower  NR  scores  for 
breakfast;  and 


In  What  Ways  Do  FSP  Participants  Make 
Different  Food  Choices  than 
Nonparticipants? 

Analyses  of  food  choices  helps  us  to  understand 
the  avenues  by  which  FSP  participants  and  nonpar- 
ticipants obtain  different  nutrient  intakes  and  levels 
of  diet  quality.  It  can  also  reveal  dietary  behaviors 
that  can  be  targeted  by  FSP  nutrition  education 
efforts. 

We  used  two  different  approaches  to  compare  food 
choices  of  FSP  participants  and  nonparticipants 
based  on  a  single  24-hour  recall: 

•     Supermarket  aisle  approach — This  approach 
looks  at  the  percentage  of  FSP  participants  and 
nonparticipants  who  consumed  foods  from 
broad  food  groups  and  the  choices  made  within 
food  groups. 


•  Nutritional  quality  approach — This  approach 

•     Older  adult  FSP  participants  had  lower  NR  examines  the  percentage  of  foods  consumed  by 

scores  for  breakfast  and  lunch.  FSP  participants  and  nonparticipants  within 

three  broad  groups  based  on  nutritional 

Differences  in  NR  scores  for  adults  and  older  characteristics — foods  suggested  for  frequent, 

adults  were  attributable  to  differences  among  selective,  or  occasional  consumption, 
females. 


Figure  6 — Nutrient-Rich  (NR)  Scores  for  All  Meals  and  Snacks  Combined 
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Supermarket  aisle  approach 
We  examined  the  proportions  of  FSP  participants 
and  nonparticipants  consuming  foods  from  each  of 
10  major  food  groups  (food  groups  are  shown  in 
Figure  7).  Compared  with  income-ehgible  nonpar- 
ticipants, FSP  participants  were  less  likely  to 
consume  any  vegetables  or  fruit,  but  were  equally 
likely  to  consume  foods  from  all  other  major  food 
groups/'  Figure  7  shows  results  for  FSP  participants 
compared  with  higher-income  nonparticipants:  FSP 
participants  were  less  likely  to  consume  foods  from 
8  of  the  10  food  groups,  suggesting  that  FSP 
participants  as  a  group  have  less  variety  in  their 
diet7 

Comparison  of  FSP  adults  and  higher-income 
adults  were  consistent  with  the  overall  findings 
shown  in  Figure  7.  For  children  and  older  adults, 
however,  there  were  fewer  between-group  differ- 
ences: FSP  children  were  less  likely  to  consume 
from  2  of  the  10  food  groups  (grains;  added  fats 
and  oils);  and  FSP  older  adults  were  less  likely  to 
consume  from  5  of  the  10  food  groups  (grains; 
vegetables;  fhiits;  milk  and  milk  products;  and 
added  fats  and  oils). 

Examination  of  food  choices  within  food  group 
identified  some  common  food  choice  patterns 
across  all  age  groups.  Compared  with  higher- 
income  nonparticipants,  FSP  participants  in  all  age 
groups  made  the  following  less  healthful  food 
choices: 

•  less  likely  to  choose  whole  grains 

•  less  likely  to  consume  reduced-fat  milk  and 
more  likely  to  consume  whole  milk 

•  less  likely  to  consume  sugar-free  sodas  and 
more  likely  to  consume  regular  sodas. 

On  the  other  hand,  FSP  adults  made  healthier 
choices  than  higher-income  adults  in  the  following 
categories: 

"  For  children  and  older  adults,  there  were  no  significant 
differences  between  FSP  participants  and  income-eligible 
nonparticipants. 

'  Comparisons  of  energy  intakes  (Chapter  3)  showed  no 
significance  differences  between  FSP  adults  and  higher-income 
adults;  however,  FSP  older  adults  had  significantly  lower  energy 
intakes  than  higher-income  older  adults  suggesting  that,  for 
older  adults,  differences  in  food  group  consumption  may  be  due 
to  a  combination  of  less  variety  and  lower  overall  food  intake. 


Figure  7 — Percent  of  FSP  Participants  and 
Higher  income  Nonparticipants  Consuming 
Foods  from  10  Major  Food  Groups 
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•  less  likely  to  consume  alcoholic  beverages 

•  less  likely  to  consume  sweets  and  desserts 

•  less  likely  to  consume  salty  snacks. 

Nutritional  quality  of  food  choices 
Our  second  method  for  examining  food  choices 
was  based  on  the  radiant  pyramid/power  calories 
concept,  as  described  by  Zelman  and  Kennedy 
(2005)  (Figure  8).  The  idea  is  that  foods  within  a 
food  group  are  ranked  by  nutrient  density,  with  the 
most  nutrient-dense  food  choices  at  the  bottom  of 
the  pyramid  to  be  enjoyed  frequently;  foods  with 
lower  nutrient  density  in  the  middle  of  the  pyramid 
to  be  enjoyed  selectively;  and  the  least  nutrient- 
dense  foods  at  the  top  of  the  pyramid  to  be  en- 
joyed only  occasionally.  We  classified  foods  into 
these  three  categories  based  on  characteristics 
encouraged  in  the  DGAs  and  MyPyramid  Food 
Guidance  System;  for  example,  foms  that  are  fat- 
free,  low-fat,  and/or  have  no  added  sugar  are  at  the 
bottom  of  the  pyramid.  For  some  foods,  data  on 
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Figure  8 — Radiant  Pyramid  Concept 
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total  fat  content  and  calories  from  SoFAAS  was 
used  to  categorize  foods  within  food  group. 

Analyses  of  the  nutritional  quality  of  foods  con- 
sumed showed  that: 

•  Over  half  of  the  foods  consumed  by  FSP 
participants  and  both  groups  of  nonparticipants 
were  foods  suggested  for  occasional 
consumption  (top  of  the  radiant  pyramid). 

•  Overall,  FSP  participants  were  somewhat  more 
likely  than  either  group  of  nonparticipants  to 
consume  foods  suggested  for  occasional 
consumption,  and  a  little  less  likely  to  consume 
foods  suggested  for  selective  or  frequent 
consumption  (Figure  9). 


Figure  9 — Percent  of  Food  Choices  From 
Foods  Suggested  for  Frequent,  Selective,  and 
Occasional  Consumption 
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Conclusions  and  Implications  for  FSP 
Nutrition  Education 

This  report  describes  the  adequacy  and  quality  of 
diets  consumed  by  FSP  participants  and  two  groups 
of  nonparticipants  in  three  age  groups  (children, 
adults,  and  older  adults).  Primary  conclusions  are: 

1 .  HEI-2005  scores  indicate  that  the  following 
issues  are  of  concern  for  all  age  groups  and  all 
participant/nonparticipant  groups: 

•  Low  intakes  of  vegetables  and  oils,  relative 
to  the  concentrations  needed  to  meet 
nutrient  requirements  without  exceeding 
calorie  requirements. 

•  Very  low  intakes  of  the  most  nutritious 
vegetables — dark  green  and  orange 
vegetables  and  legumes. 

•  Very  low  intakes  of  whole  grains. 

•  High  intakes  of  saturated  fat,  sodium,  and 
calories  from  solid  fats,  alcoholic 
beverages,  and  added  sugars  (SoFAAS). 

2.  Dietary  adequacy  and  quality  vary  with 
income,  age,  and  gender: 

•  FSP  participants  and  income-eligible 
nonparticipants  had  nutrient  intakes  that 
were  not  significantly  different,  while 
higher  income  nonparticipants  were 
significantly  more  likely  to  have  adequate 
usual  daily  intakes  of  vitamins  and 
minerals. 

•  Overall  diets  ofFSP  participants  and 
income-eligible  nonparticipants  had 
comparable  levels  of  nutrient  density,  while 
higher-income  nonparticipants  consumed 
diets  with  significantly  higher  nutrient 
density. 

.     The  total  HEI-2005  score  of  FSP 
participants  was  less  than  that  of  both 
income-eligible  and  higher-income 
nonparticipants.  However,  component 
scores  revealed  greater  differences  between 


FSP  participants  and  higher-income 
nonparticipants  (7  of  12  components)  than 
between  FSP  participants  and  income- 
eligible  nonparticipants  (2  components). 

•  Differences  between  FSP  participants  and 
nonparticipants  were  more  often  observed 
for  aduhs  (19  to  59  years)  and  older  adults 
(60  years  and  older)  than  for  children  (1  to 
18  years). 

3 .    Several  factors  point  up  the  critical  need  for 
improvements  in  diets  of  FSP  participants: 

•  FSP  participants  did  not  achieve  the  levels 
of  nutritional  adequacy  achieved  by  higher- 
income  nonparticipants. 

•  FSP  children  and  adult/ older  adult  females 
exhibited  higher  levels  of  overweight  and 
obesity  than  either  group  of 
nonparticipants. 

•  Foods  consumed  by  adult  female  FSP 
participants  and  older  adult  FSP 
participants  of  both  genders  were  lower  in 
nutrient  density  than  foods  consumed  by 
comparable  higher-income  nonparticipants. 

•  Foods  consumed  by  adult  FSP  participants 
of  both  genders  provided,  on  average, 
more  calories  from  SoFAAS  that  foods 
consumed  by  adult  nonparticipants  (both 
income-eligible  and  higher-income). 

•  FSP  participants  were  significantly  more 
likely  than  either  group  of  nonparticipants 
to  consume  foods  recommended  for 
occasional  consumption  and  less  likely  to 
consume  foods  recommended  for  selective 
or  frequent  consumption. 

Implications  for  FSP  Nutrition  Education 
In  addition  to  the  dietary  concerns  noted  above  for 
all  age  groups  and  all  participant/  nonparticipant 
groups,  our  analyses  revealed  specific  issues  that 
may  prove  to  be  usefiil  targets  for  Food  Stamp 
Nutrition  Education  (FSNE)  efforts: 
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•  Use  of  whole  milk.  In  all  three  age  groups, 
FSP  participants  were  more  likely  than  either 
income-eligible  or  higher-income 
nonparticipants  to  consume  whole  milk  and  less 
likely  to  consume  reduced- fat  or  skim  milks. 
Whole  milk  is  less  nutritionally  desirable  than 
reduced-fat/skim  versions  because  it  is  less 
nutrient-dense,  contributing  more  calories  from 
saturated/solid  fat. 

•  Low  overall  consumption  of  dairy  products. 

FSP  children  and  adults  consumed  fewer  dairy 
products,  on  a  cups-per- 1 ,000  calories  basis  (as 
measured  in  the  HEI-2005)  than  higher-income 
nonparticipants.  This  pattern  is  reflected  in 
lower  calcium  intakes,  on  average,  among  FSP 
participants.  In  addition  to  switching  from 
whole  milk  to  reduced-fat  and  skim  milks,  FSP 
participants  could  benefit  from  consuming 
more  milk  and  other  low-fat  dairy  products. 
(FSP  participants  in  all  age  groups  were  less 
likely  than  higher-income  nonparticipants  to 
consume  yogurt). 

•  Low  consumption  of  whole  fruit.  FSP 

participants  in  all  three  age  groups  consumed 
less  whole  fruit,  on  a  cups-per- 1 ,000  calorie 
basis,  than  higher- income  nonparticipants. 
Among  adults,  this  difference  extended  to  100 
percent  fiiiit  juices  as  well. 

•  Consumption  of  regular  (not  sugar-free) 
sodas.  In  all  three  age  groups,  regular  sodas 
accounted  for  a  larger  share  of  the  added 
sugars  consumed  by  FSP  participants  than 
higher-income  nonparticipants.  Among  older 
adults,  this  was  also  true  for  income-eligible 
nonparticipants. 

•  Consumption  of  potato  chips.  FSP  adults 
and  children  were  more  likely  than  higher- 
income  adults  and  children  to  consume  potato 
chips.  FSP  participants  were  less  likely  to 
consume  popcorn  or  pretzels,  which  are 
generally  lower-fat  salty  snacks  (children  only). 

Targeting  specific  food  choices,  such  as  those  cited 
above,  may  be  an  effective  way  to  affect  behavioral 
change  that  results  in  improved  diet  quality  out- 
comes. 
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Chapter  1 
Introduction 

The  overarching  aim  of  the  Food  Stamp  Program 
(FSP)  is  to  ensure  that  low-income  households 
have  enough  food  to  eat.  Over  time,  as  evidence 
has  accumulated  about  the  role  diet  plays  in  the 
development  of  chronic  disease,  the  program's 
goals  have  expanded  to  include  an  interest  in  the 
quality  of  foods  eaten  by  FSP  participants.  Interest 
in  diet  quality  has  also  been  fueled  by  the  ongoing 
obesity  epidemic  in  the  U.S.,  the  high  prevalence  of 
obesity  among  some  segments  of  the  FSP 
population,  and  speculation  that  participation  in  the 
FSP  and  other  Federal  food  assistance  programs 
may  be  contributing  to  this  problem  (Baum,  2007; 
VerPloegetal.,2007). 

While  no  consistent  evidence  exists  of  a 
relationship  between  participation  in  nutrition 
assistance  programs  and  overweight  (USDA/FNS, 
2005),  some  State  agencies  and  health  advocates 
have  recommended  that  the  FSP  implement  more 
specific  strategies  to  promote  healthful  food  choices 
among  FSP  participants.  These  include  strategies 
that  would  reward  selection  of  healthful  choices, 
such  as  increased  benefits  for  the  purchase  of  fruits 
and  vegetables,  as  well  as  restrictive  strategies  that 
would  limit  the  types  of  foods  and  beverages  that 
can  be  purchased  with  FSP  benefits  (USDA/FNS, 
2007c;  Guthrie  et  al.,  2007).  There  is  no  evidence 
that  either  of  these  strategies  would  be  effective  in 
improving  the  quality  of  FSP  participants'  diets  or 
in  stemming  the  tide  of  obesity.  In  recognition  of 
this  fact,  USDA's  proposals  for  the  2007  Farm  Bill 
include  strengthening  FSNE  and  making  a  $  1 00 
million  investment  over  a  five-year  period  to 
develop  and  evaluate  strategies  for  improving  diet 
quality  and  decreasing  obesity  in  FSP  populations 
(USDA,  2007). 

Strategies  for  improving  the  diets  of  FSP 
participants — whether  developed  by  policy  makers, 
program  administrators,  nutrition  educators,  or 
researchers — should  be  based  on  valid  and  reliable 
information  about  the  current  dietary  practices  of 
FSP  participants.  This  report  uses  the  most  recently 
available  data  fi"om  the  National  Health  and 
Nutrition  Examination  Survey  (NHANES  1999- 


2004)  to  provide  that  foundation.  The  intent  is  to 
provide  an  up-to-date  and  comprehensive  picture 
of  the  diets  of  FSP  participants — a  reference  point 
that  can  be  used  to  target  efforts  to  improve 
participants'  diets  and  as  a  benchmark  for 
monitoring  participants'  diets  over  time. 

This  report  examines  dietary  patterns  from  multiple 
perspectives — nutrient  intakes,  food  choices,  and 
diet  quality.  Information  is  presented  for  FSP 
participants  and  two  groups  of  nonparticipants — 
those  who  were  income-eligible  for  food  stamps 
but  did  not  report  that  they  participated  in  the 
program,  and  higher-income  individuals  who  were 
not  eligible  for  the  program. 

This  research  was  not  designed  to  assess  the 
impact  of  the  FSP  or  in  any  way  attribute 
differences  observed  between  FSP  participants 
and  nonparticipants  to  an  effect  of  the  program. 
Estimation  of  program  impacts  requires  a 
randomized  experiment  or  quasi-experimental 
design  to  control  for  selection  bias  (Hamilton  and 
Rossi,  2002).  A  quasi-experimental  study  design 
was  not  feasible  due  to  limitations  of  the  NHANES 
data.  In  this  report,  data  on  nonparticipants  are 
presented  strictly  to  provide  context  for  data  on 
FSP  participants.  For  example,  it  is  useful  to 
understand  the  extent  to  which  patterns  observed  in 
the  diets  of  FSP  participants  mirror  those  observed 
in  other  populations 

The  report  provides  data  on  the  adequacy  of  usual 
nutrient  intakes  of  FSP  participants  and 
nonparticipants  measured  relative  to  accepted 
nutrition  standards.  Diet  quality  is  measured  in 
terms  of  the  Healthy  Eating  Index-2005,  based  on 
24-hour  recalls.  The  report  also  presents  data  on 
the  appropriateness  of  long-run  energy  intakes,  as 
measured  by  Body  Mass  Index.  We  provide 
context  for  these  findings  by  examining  the  food 
choices  reported  in  24-hour  recalls  from  a  number 
of  different  perspectives: 

•  Meal  and  snacking  patterns; 

•  Consumption  of  discretionary  calories  from 
solid  fats,  alcoholic  beverages,  and  added 
sugars; 

•  Energy  density  and  nutrient  density  of  meals, 
snacks,  and  overall  diets; 
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•  Proportions  of  persons  consuming  foods  from 
major  food  groups  (for  example,  grains, 
vegetables,  and  milk/milk  products); 

•  Proportions  of  persons  consuming  specific 
types  of  food  within  major  food  groups  (for 
example,  whole  grains  or  skim  milk); 

•  Average  amounts  of  foods  consumed  from 
each  of  the  major  MyPyramid  food  groups  and 
the  relative  contributions  of  specific  types  of 
food  to  intakes. 

This  introductory  chapter  provides  an  overview  of 
the  FSP  as  well  as  a  brief  description  of  the  data 
and  methods  used  in  this  study.  The  five  chapters 
that  follow  present  findings  on  usual  daily  intakes 
of  vitamins,  minerals,  and  fiber  (Chapter  2),  energy 
intakes  (Chapter  3),  meal  and  snack  patterns 
(Chapter  4),  food  choices  (Chapter  5),  and 
MyPyramid  intakes  and  the  Healthy  Eating  Index- 
2005  (Chapter  6).' 

The  Food  Stamp  Program 

The  Food  Stamp  Program  (FSP)  is  the  nation's 
largest  nutrition  assistance  program,  disbursing  $33 
billion  in  benefits  in  FY2007  to  an  average  monthly 
caseload  of  11 .8  million  households  containing  26.4 
million  persons  (USDA/FNS,  2008).  On  average, 
households  received  $2 1 5  in  food  stamp  benefits 
per  month  (or  $96  per  person).  Food  stamp 
benefits  are  designed  to  permit  low-income 
households  to  obtain  a  more  nutritious  diet  through 
normal  channels  of  trade.  To  that  end,  food  stamp 
benefits  are  accepted  as  tender  for  purchase  of 
food  and  beverages  at  nearly  1 64,000  retail  outlets 
throughout  the  United  States  (USDA/FNS,  2007a). 

In  FY2006,  the  most  recent  year  for  which 
administrative  data  are  available,  54  percent  of  FSP 
households  contained  children,  1 8  percent  included 
an  elderly  person,  and  23  percent  included 
someone  who  was  disabled.  The  majority  of  FSP 
households  lived  in  mefropolitan  areas  (77  percent); 
1 3  percent  lived  in  micropolitan  areas  of  1 0,000  to 
50,000  population;  and  1 0  percent  lived  in  rural 
areas  (USDA/FNS,  2007b). 


'  Chapter  3  includes  an  assessment  of  the  appropriateness  of 
long-run  usual  energy  intakes,  based  on  Body  Mass  Index 
(BMI)  and  the  prevalence  of  overweight  and  obesity. 
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FSP  Eligibility  and  Benefits 
Eligibility  for  FSP  benefits  is  determined  primarily 
on  the  basis  of  monthly  household  income. 
Households  must  have  gross  income  below  130 
percent  of  the  federal  poverty  level,  and  net  income 
below  the  poverty  level  (households  with  elderly  or 
disabled  persons  are  exempt  from  the  gross  income 
test).  Households  must  also  meet  a  "resource 
tesf —  they  are  permitted  up  to  $2,000  in 
countable  resources  ($3,000  if  a  household 
member  is  age  60  or  older  or  disabled).  Countable 
resources  include  most  assets  easily  converted  to 
cash,  but  exclude  homes  and  most  vehicles. 
Households  are  categorically  eligible,  and  not 
subject  to  the  income  and  resource  tests,  if  all 
members  received  assistance  from  one  or  more  of 
the  following  programs:  Temporary  Assistance  for 
Needy  Families  (TANF),  Supplemental  Security 
Income  (SSI),  General  Assistance,  or  TANF- 
funded  in-kind  benefits.  In  addition  to  income  and 
resource  limits,  there  are  non- financial  eligibility 
restrictions,  including  work  regisfration 
requirements,  and  restrictions  related  to  citizenship, 
residency,  and  immigrafion  status. 

Food  stamp  benefit  levels  are  based  on  the 
estimated  cost  of  the  USDA  Thrifty  Food  Plan 
(TFP) — the  cost  of  an  adequate  diet — and  the 
expectation  that  households  contribute  30  percent 
of  their  income  to  the  food  budget.^  In  other  words, 
the  maximum  allotment  amount  (for  households 
with  zero  net  income)  is  equal  to  the  cost  of  the 
TFP,  and  the  maximum  is  reduced  by  30  cents  for 
every  dollar  of  household  net  income.  In  theory, 
food  stamp  allotments  assure  a  food  budget 
sufficient  to  purchase  an  adequate  diet. 

Maximum  monthly  benefit  levels  in  FY2008  were 
$162  for  one-person  households,  $298  for  two- 
person  households,  $426  for  three-person 
households,  and  $542  for  four-person  households 
(allotments  are  specified  for  household  size  up  to  8 
persons,  and  $  1 22  for  each  additional  person 


^  The  TFP  specifies  quantities  of  food  needed  for  an  adequate 
diet  for  a  family  of  four  with  two  children.  The  cost  of  the  TFP 
was  estimated  using  prices  paid  by  households  surveyed  in  the 
1 977-78  USDA  Nationwide  Food  Consumption  Survey,  and 
annually  are  updated  using  the  "CPI  Detailed  Report."  The 
costs  of  the  TFP  for  families  of  different  sizes  are  obtained  by 
applying  "economies-of-scale  adjustment  factors"  to  the  basic 

cost  for  a  family  of  four.  
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thereafter).  These  benefit  levels  correspond  to 
average  weekly  per-person  food  expenditures  of 
$37  for  a  one-person  household,  $33  for  a  three- 
per  person  household,  and  $3 1  for  a  four-person 
household. 

Nutrition  Education 

Under  FSP  regulations.  States  have  the  option  to 
provide  nutrition  education  to  FSP  participants  as 
part  of  their  administrative  operations,  through  the 
Food  Stamp  Nutrition  Education  (FSNE)  program. 
A  major  goal  of  the  FSNE  program  is  to  increase 
the  likelihood  that  FSP  participants  will  make 
healthful  food  choices  within  the  constraints  of  a 
limited  budget,  and  choose  physically  active 
lifestyles. 

Because  State  FSP  agencies  are  primarily  designed 
to  perform  the  administrative  fiinctions  associated 
with  food  stamp  benefits,  most  State  agencies 
delegate  FSNE  activities,  through  formal  contracts, 
to  other  agencies  that  routinely  provide  nutrition 
education  (Bell  et  al.,  2006).  State  Cooperative 
Extension  Services  are  the  major  providers  of 
FSNE  services;  other  providers  include  public 
health  departments,  public  assistance  agencies,  and 
universities.  State-level  FSNE  agencies  generally 
use  local  organizations  to  deliver  nutrition  education 
to  FSP  participants. 

State  agencies  that  obtain  FSNE  funding  must 
submit  an  armual  plan  to  FNS  that  describes  the 
nutrition  education  activities  to  be  conducted  and 
provides  a  budget  for  those  activities.  Nutrition 
education  provided  through  FSNE  must  be 
compatible  with  the  dietary  advice  provided  in  the 
Dietary  Guidelines  for  Americans  and  in  USDA's 
MyPyramid food  guidance  system.  Approved 
FSNE  plans  are  reimbursed  at  the  level  of  50 
percent  of  the  allowable  costs  expended;  States  are 
expected  to  contribute  the  remaining  50  percent. 

The  increasing  policy  interest  in  the  quality  of  FSP 
participants'  diets  over  time  is  reflected  in  the 
dramatic  expansion  of  the  FSNE  program  over  the 
past  15  years.  In  1992,  only  seven  States 
participated  in  FSNE;  by  2006,  the  program  had 
grown  to  include  all  50  States,  two  territories,  and 
the  District  of  Columbia.  Over  this  period,  Federal 
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investment  in  FSNE  has  almost  quadrupled,  from 
$661,076  to  $247  million. 

A  comprehensive  review  of  FSNE  in  fiscal  year 
(FY)  2004  showed  that  the  program  had  a  broad 
reach  but  was  not  universally  available — about  80 
percent  of  U.S.  counties  had  some  FSNE  activities, 
but  the  breath  and  depth  of  services  varied  (Bell  et 
al.,  2006).  Nutrition  education  was  largely  targeted 
toward  children  and  women;  FSNE  providers  cited 
difficulties  in  reaching  other  populations  such  as 
working  adults  and  seniors. 

The  National  Health  and  Nutrition 
Examination  Survey 

This  report  is  based  on  data  from  the  National 
Health  and  Nutrition  Examination  Survey 
(NHANES,  1999-2004),  supplemented  by  data 
from  the  MyPyramid  Equivalents  Database  which 
is  compiled  by  USDA's  Agricultural  Research 
Service  (ARS). 

NHANES  is  conducted  by  the  National  Center  for 
Health  Statistics  (NCHS)  and  is  designed  to  provide 
national  estimates  of  the  health  and  nutrition  status 
of  the  civilian,  non-institutionalized  population  in 
the  50  United  States.  The  survey  includes 
interviews,  physical  examinations,  and  laboratory 
tests.  Begiiming  in  1999,  NHANES  is  a  continuous 
annual  survey  with  data  released  in  public  data  files 
every  two  years.  Most  of  the  analyses  in  this  report 
are  based  on  six  years  of  survey  data  from 
NHANES  1999-2004. 

NHANES  Dietary  Interview  Data 
This  study  relies  primarily  on  data  from  the 
NHANES  24-hour  dietary  recall  interview,  which 
collects  quantitative  data  on  foods  and  beverages 
consumed  during  the  preceding  24  hours.  The 
NHANES  dietary  interview  is  conducted  in-person 
using  a  computer-assisted  dietary  interview  (CADI) 
system  with  a  "multiple  pass"  approach  to  facilitate 
respondent  recall  of  all  foods  and  beverages 
consumed  in  the  past  24  hours. ^ 

'  In  1999-2000  a  small  subsample  of  respondents  completed 
dietary  interviews  via  telephone  as  part  of  a  methodological 
study  (the  Dietary  Interview  Mode  Evaluation  Study  (DIMES)) 
of  the  operational  feasibility  of  the  telephone  interview  mode. 

"  The  multiple  passes  include:  a)  quick  Hst  of  foods,  without 
interviewer  interruption;  b)  reporting  of  the  time,  place,  and 
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In  survey  years  1999-2002,  NHANES  conducted  a 
single  24-hour  recall  for  each  respondent. 
Beginning  in  2003,  NHANES  conducts  a  second 
follow-up  dietary  interview,  by  telephone,  3-10 
days  after  the  initial  dietary  interview.  The  "second 
day  recall"  provides  data  needed  to  estimate  usual 
dietary  intakes,  thus  controlling  for  within  person 
day-to-day  variance  in  nutrient  intakes. 

Beginning  in  2003,  NHANES  dietary  recall  data  are 
processed  using  a  separate  nutrient  database 
program  known  as  Survey  Net,  which  incorporates 
data  on  nutrient  values  from  USDA's  Food  and 
Nutrient  Database  for  Dietary  Studies  (FNDDS). 
The  NHANES  public  data  release  includes  a  food 
level  file  (containing  one  record  for  each  food  item 
reported  by  each  respondent)  and  a  total  nutrient 
file  (containing  one  record  per  respondent  with  total 
nutrient  intakes  for  the  day). 

NHANES  Interview  and  Examination  Data 
In  addition  to  dietary  recall  data,  this  study  uses 
data  collected  through  the  NHANES  household 
interview,  examination  survey,  and  physical  exami- 
nation. This  includes  information  on  person 
characteristics  (FSP  program  participation,  age,  and 
sex),  dietary  supplement  use,  and  body  measure- 
ments (height  and  weight).  These  data  are  de- 
scribed in  Appendix  A. 

MyPyramid  Equivalents  Database  for 
USDA  Survey  Food  Codes 

Data  from  the  MyPyramid  Equivalents  Database 
were  used  to  estimate  scores  on  the  Healthy  Eating 
Index-2005  (HEI-2005)  and  to  assess  sources  of 
MyPyramid  food  group  intakes.  The  HEI-2005 
was  developed  by  the  USDA  Center  for  Nufrition 
Policy  and  Promotion  (Guenther,  et  al.,  in  press). 
HEI-2005  is  a  measure  of  diet  quality  with  12 
component  scores  that  assess  intakes  of  food 
groups  and  selected  nutrients  relative  to  dietary 
patterns  recommended  in  the  MyPyramid  Food 
Guidance  System  (USDA,  CNPP,  2005)  and  the 
2005  Dietary  Guidelines  for  Americans  (USDHHS/ 
USDA,  2005). 


eating  occasion  for  each  food;  c)  specific  probes  about  food 
details;  and  d)  a  final  review  of  reported  foods  in  chronological 
order. 
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MyPyramid,  which  replaced  the  Food  Guide 
Pyramid  introduced  in  1 992,  provides  recommen- 
dations for  the  types  and  quantities  of  foods 
individuals  age  2  and  older  should  eat  from  differ- 
ent food  groups  (grains,  vegetables,  fhiits,  milk, 
meat  and  beans),  tailored  to  individuals'  age, 
gender,  and  activity  level.  MyPyramid  also  speci- 
fies discretionary  calorie  allowances  based  on 
energy  needs  for  age  and  gender  groups.  Discre- 
tionary calories  are  defined  as  calories  that  can  be 
used  flexibly  after  nutrient  requirements  are  met  by 
foods  consumed  in  the  most  nutrient  dense  form 
(fat-free  or  lowest  fat  form,  with  no  added  sugars) 
(Britten,  2006). 

The  MyPyramid  Equivalents  Database  Version 
1.0  contains  files  corresponding  to  the  1999-2002 
NHANES  individual  food  files  (one  record  per 
food)  and  NHANES  total  nutrient  files  (one  record 
per  person,  with  total  daily  intake).  MyPyramid 
data  are  expressed  in  cups  or  'cup  equivalents'  for 
vegetables,  fruit,  and  milk  products;  in  ounces  or 
'ounce  equivalents'  for  grains,  and  meat  and  beans; 
in  grams  for  discretionary  fats,  teaspoons  for  added 
sugars,  and  in  drinks  for  alcoholic  beverages. 

MyPyramid  data  are  available  for  single  day  intakes 
for  respondents  age  2  and  above,  corresponding  to 
NHANES  survey  years  1999-2002.  Data  corre- 
sponding to  NHANES  2003-04  were  not  available 
at  the  time  of  this  study.  As  a  result,  all  analyses  of 
HEI-2005  and  sources  of  MyPyramid  food  group 
intakes  in  this  report  are  limited  to  persons  age  2 
and  older  for  the  4-year  period  1 999-2002. 

NHANES  Samples  for  Tabulation 

This  report  contains  tabulations  of  dietary  measures 
for  FSP  participants  and  nonparticipants.  FSP 
participants  were  self-identified  by  response  to  the 
survey  question,  "[In  the  last  12  months],  were 
{you/you  or  any  members  of  your  household} 
authorized  to  receive  Food  Stamps  [which  includes 
a  food  stamp  card  or  voucher,  or  cash  grants  from 
the  state  for  food]?"  Those  who  did  not  report 
food  stamp  receipt  in  the  last  1 2  months  were 
considered  nonparticipants.'  Nonparticipants  were 

^  NHANES  asked  about  current  food  stamp  participation  at  the 
time  of  the  survey,  but  computer  programming  problems  during 
data  collection  resulted  in  substantial  missing  data  for  that  item. 

See  Appendix  A.  
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further  subdivided  into  those  who  were  income- 
eHgible  for  the  FSP  (household  income  at  or  below 
130  percent  of  poverty)  and  those  whose  income 
exceeded  the  eligibility  standard  (income  above  1 30 
percent  of  poverty). 

All  analyses  in  this  report  are  based  on  NHANES 
respondents  with  complete  dietary  recalls. 
Pregnant  and  lactating  women  and  infants  are 
excluded  because  the  dietary  reference  standards 
are  different  for  these  groups,  and  many  of  the 
food  choice  and  diet  quality  measures  used  for  this 


report  do  not  apply  to  infants  Sampling  weights  for 
this  subsample  of  the  NHANES  population  are 
discussed  in  Appendix  A.  Tabulations  of  FSP 
participants  and  nonparticipants  are  provided  for 
three  age  groups:  children  (age  1-18),  adults  (age 
19-59),  and  older  adults  (age  60  and  over).  In 
addition,  most  of  detailed  tables  included  in 
appendices  include  separate  estimates  by  age  group 
and  gender.  Sample  sizes  and  weighted  population 
counts  for  the  groups  of  FSP  participants  and 
nonparticipants  are  shown  in  Table  1-1 . 


Table  1-1— NHANES  Respondents  with  Complete  Dietary  Recalls,  1999-2004:  Sample  Sizes  and 
Weighted  Population  Counts 


Total  Persons 

Food  Stamp  Program 
Participants 

Income-eligible 
Nonparticipants 

Higher-income 
Nonparticipants 

Sample  sizes 

All  persons  

25,170 

4,020 

5,370 

13,934 

Males  

12,747 

1,936 

2,702 

7,201 

Females  

12,423 

2,084 

2,668 

6,733 

Children  (age  1-18)  

11,878 

2,644 

2,738 

5,727 

Males  

6,000 

1,343 

1,389 

2,867 

Females  

5,878 

1,301 

1,349 

2,860 

Adults  (age  19-59)   

8,570 

1,022 

1,629 

5,313 

Males  

4,424 

441 

854 

2,837 

Females  

4,146 

581 

775 

2,476 

Older  adults  (age  60+)  

4,722 

354 

1,003 

2,894 

Males  

2,323 

152 

459 

1,497 

Females  

2,399 

202 

544 

1,397 

Weighted  population  counts 


All  persons  

270,972,483 

29,729,988 

42,720,308 

180,968,320 

Males  

134,995,707 

13,134,300 

20,498,269 

92,853,551 

Females  

135,976,776 

16,595,688 

22,222,039 

88,114,769 

Children  (age  1-18)  

71,868,995 

12,400,555 

13,323,512 

42,417,281 

Males  

36,928,736 

6,297,009 

7,232,866 

21,553,756 

Females  

34,940,259 

6,103,546 

6,090,646 

20,863,526 

Adults  (age  19-59)  

150,408,066 

14,636,446 

21,624,625 

105,100,358 

Males  

76,763,406 

5,814,180 

10,652,766 

55,660,530 

Females  

73,644,660 

8,822,266 

10,971,859 

49,439,827 

Older  adults  (age  60+)  

48,695,423 

2,692,987 

7,772,171 

33,450,681 

Males  

21,303,565 

1,023,111 

2,612,637 

15,639,265 

Females  

27,391,857 

1,669,876 

5,159,535 

17,811,416 

Notes:  Weighted  population  is  based  on  NHANES  examination  weights,  recalibrated  to  account  for  nonresponse  to  the  dietary  recall  and  to 
proportionately  weight  weekday  and  weekend  recalls  (See  Moshfegh  et  al.,  2005).  Six  percent  of  the  NHANES  examination  sample 
did  not  have  complete  dietary  recalls.  NHANES  is  weighted  by  year  2000  U.S.  Census  population  totaling  281  million  persons. 
Table  excludes  pregnant  women,  breastfeeding  women,  and  infants  (population  weight  of  10  million). 

Source:  NHANES  1999-2004  dietary  recalls.  Excludes  pregnant  and  lactating  women.  "Total  Persons"  includes  persons  with  missing  Food  Stamp 
Program  participation  or  income. 
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Characteristics  of  FSP  Participants  and 
Nonparticipants 

Table  1-2  presents  demographic  data  for  FSP 
participants,  income-eligible  nonparticipants,  and 
higher-income  nonparticipants.  Compared  with 
higher-income  nonparticipants,  FSP  participants 
were  more  likely  to  come  from  a  racial/ethnic 
minority  group,  had  significantly  less  education, 
were  less  likely  to  be  married,  and  were  more  likely 
to  be  widowed,  divorced,  separated,  never  married, 
or  cohabitating. 

FSP  participants  also  differed  from  income-eligible 
nonparticipants  in  a  number  of  important  ways. 
Income-eligible  nonparticipants  were  more  likely 
than  FSP  participants  to  be  white  or  Mexican  and, 
with  the  exception  of  older  adults,  were  more  likely 
to  be  immigrants.  In  addition,  income-eligible 
nonparticipants  had  higher  levels  of  education  than 
FSP  participants,  and  were  more  likely  to  be 
married. 

Differences  in  sociodemographic  characteristics  of 
FSP  participants  and  higher-income  nonparticipants 
are  expected,  and  are  consistent  with  differences  in 
income  used  to  define  the  two  groups.  The 
differences  in  sociodemographic  makeup  of  the 
FSP  participant  and  income-eligible  nonparticipant 
groups  are  of  greater  interest  because  some  of 
these  differences,  particularly  differences  in  race/ 
ethnicity  and  prevalence  of  immigrants,  may 
influence  dietary  behaviors  (Perez-Escamilla  and 
Putnik,  2007). 

General  Analytic  Approach^ 

This  report  provides  a  description  of  the  nutrient 
intakes  and  food  choices  of  FSP  participants  and 
nonparticipants.  Descriptive  statistics  are  provided 
with  tests  of  statistical  significance  to  indicate 
differences  between  FSP  participants  and  each 
group  of  nonparticipants.  This  research  was  not 
designed  to  assess  program  impacts  or  in  any  way 
attribute  differences  observed  between  FSP 
participants  and  either  group  of  nonparticipants 
to  an  effect  of  the  program. 


'  A  detailed  description  of  data  and  methods  appears  in 
Appendix  A. 
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An  important  consideration  in  comparing  estimates 
for  FSP  participants  and  nonparticipants  is  that  the 
age  composition  of  these  groups  is  different.  FSP 
participants  tend  to  be  younger  than  both 
nonparticipant  groups  (see  population  counts  in 
Table  1-1).  Thus,  we  present  age-adjusted 
estimates  to  eliminate  between-group  differences 
that  are  due  solely  to  differences  in  the  age 
distributions  of  the  groups.  Data  for  children, 
adults,  older  adults,  and  all  persons  are  "built-up" 
from  estimates  for  smaller  age  groups,  standardized 
according  to  the  age  distribution  of  the  U.S. 
population  in  the  year  2000. 

It  is  important  to  tmderstand  that  age-adjusted 
estimates  do  not  represent  the  true  or  raw  estimates 
for  a  given  population  or  subgroup.  Rather,  the  age- 
adjusted  estimates  should  be  viewed  as  constructs 
or  indices  that  provide  information  on  the  relative 
comparability  of  two  or  more  populations  (in  this 
case,  FSP  participants  and  two  different  groups  of 
nonparticipants)  on  a  particular  measure  (U.S. 
DHHS,  2000). 

Statistical  Tests 

The  statistical  significance  of  differences  between 
FSP  participants  and  each  group  of  nonparticipants 
was  tested  using  t-tests  or  chi-square  tests. 
Nonetheless,  because  of  the  large  number  of  t-tests 
conducted — comparing  FSP  participants  and 
nonparticipants,  overall  and  by  age  group  and 
gender — caution  must  be  exercised  in  interpreting 
results.  In  general,  findings  discussed  in  the  text  are 
limited  to  those  with  strong  statistical  significance 
(1  percent  level  or  better)  or  those  that  are  part  of 
an  obvious  frend  or  pattern  in  the  data. 

Text  discussions  generally  focus  on  differences 
between  FSP  participants  and  one  or  both  groups 
of  nonparticipants.  Reference  may  be  made  to 
other  between-group  differences — children  vs. 
adults  or  males  vs.  females — ^when  the  differences 
are  noteworthy.  The  statistical  significance  of  these 
secondary  comparisons  has  not  been  tested, 
however,  and  this  fact  is  noted  in  the  text. 
Statistical  tests  were  not  performed  on  these 
second-level  differences  because  of  the  expansive 


'  Age  standardization  is  applied  to  estimates  for  the  following 
age  groups:  1-3  year,  4-8  years,  9-13years,  14-18years,  19-30 
years,  3 1  -50  years,  5 1  -59  years,  60-70,  and  71  and  over. 
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Table  1-2 — Demographic  Characteristics  of  Food  Stamp  Participants  and  Nonparticipants 


Total  Persons 

Food  Stamp  Program 
Participants 

Income-eligible 
Nonparticipants 

Higher-income 
Nonparticipants 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Race/Ethnicity 


All  persons 

White,  Non-Hispanic 
Black,  Non-Hispanic 
Mexican  American  ... 

Other  Hispanic   

Other  race   

Children  (age  1-18) 
White,  Non-Hispanic 
Black,  Non-Hispanic 
Mexican  American  ... 

Other  Hispanic   

Other  race   

Adults  (age  19-59) 
White,  Non-Hispanic 
Black,  Non-Hispanic 
Mexican  American  ... 

Other  Hispanic   

Other  race   

Older  adults  (age  60+) 
White,  Non-Hispanic 
Black,  Non-Hispanic  , 
Mexican  American  .... 

Other  Hispanic   

Other  race   


68.9 

(1.67) 

46.2 

(3.81) 

■'55.1 

(3.51) 

t  76.3 

(1.28) 

11.9 

(1.08) 

28.1 

(2.97) 

13.5 

(1.76) 

8.5 

(0.84) 

8.6 

(0.99) 

10.0 

(1.99) 

14.9 

(2.03) 

6.7 

(0.77) 

5.6 

(1.07) 

11.3 

(2.78) 

9.4 

(2.30) 

3.9 

(0.71) 

5.0 

(0.44) 

4.5 

(1.12) 

7.1 

(1.03) 

4.6 

(0.42) 

61.0 

(1.96) 

38.3 

(4.28) 

1 48.0 

(4.06) 

+  72.1 

(1.64) 

14.6 

(1.39) 

33.4 

(3.14) 

14.8 

(1.99) 

8.7 

(1.00) 

12.3 

(1.33) 

12.9 

(2.29) 

21.4 

(2.65) 

8.8 

(1.03) 

5.9 

(1.09) 

8.7 

(2.28) 

8.5 

(1.64) 

4.5 

(0.90) 

6.2 

(0.68) 

6.7 

(1.41) 

7.3 

(1.47) 

6.0 

(0.78) 

68.8 

(1.71) 

46.3 

(4.50) 

t  55.0 

(3.35) 

t  74.9 

(1.37) 

11.8 

(1.04) 

27.2 

(3.22) 

13.6 

(1.90) 

9.1 

(0.87) 

8.5 

(0.95) 

9.5 

(2.00) 

14.2 

(2.00) 

7.1 

(0.80) 

5.9 

(1.15) 

13.0 

(3.58) 

9.6 

(2.32) 

4.4 

(0.79) 

5.0 

(0.53) 

4.0  u 

(1.39) 

7.7 

(1.32) 

4.6 

(0.51) 

82.0 

(1.70) 

58.1 

(4.00) 

t66.6 

(5.45) 

t87.9 

(1.08) 

8.0 

(1.03) 

22.7 

(3.82) 

11.4 

(1.92) 

6.0 

(0.82) 

3.3 

(0.76) 

7.0  u 

(2.62) 

7.1 

(1.82) 

2.1 

(0.46) 

3.9 

(1.14) 

9.2  u 

(3.05) 

10.1  u 

(4.06) 

1.5 

(0.44) 

2.8 

(0.38) 

2.9  u 

(1.44) 

4.8 

(1.34) 

2.4 

(0.46) 

Country  of  Birth 


All  persons 

t80.4 

U.S  

88.0 

(0 

96) 

85.7 

(2.07) 

(2 

35) 

90.3 

(0.74) 

Mexico   

3.5 

(0 

31) 

3.6 

(0.75) 

8.1 

(1 

05) 

2.4 

(0.20) 

Elsewhere  

8.2 

(0 

86) 

10.1 

(1.91) 

11.4 

(1 

93) 

7.2 

(0.69) 

Children  (age  1-18) 

U.S  

94.0 

(0 

47) 

92.3 

(1.74) 

t89.8 

(1 

12) 

96.0 

(0.38) 

Mexico   

1.9 

(0 

19) 

1.5 

(0.39) 

5.3 

(0 

74) 

0.8 

(0.11) 

Elsewhere  

4.0 

(0 

44) 

5.9 

(1.69) 

4.7 

(0 

89) 

3.1 

(0.39) 

Adults  (age  19-59) 

t75.4 

U.S  

84.9 

(1 

20) 

84.1 

(2.33) 

(2 

88) 

87.2 

(1.06) 

Mexico   

4.9 

(0 

41) 

4.8 

(0.98) 

10.6 

(1 

40) 

3.6 

(0.30) 

Elsewhere  

10.0 

(1 

07) 

10.6 

(2.16) 

13.8 

(2 

31) 

9.1 

(0.98) 

Older  adults  (age  60+) 

U.S  

89.5 

(1 

29) 

80.9 

(3.97) 

82.7 

(3 

52) 

t92.1 

(0.85) 

Mexico   

1.4 

(0 

29) 

3.0  u 

(1.16) 

3.8 

(0 

96) 

0.7 

(0.12) 

Elsewhere  

8.8 

(1 

18) 

15.0 

(3.72) 

13.5 

(3 

18) 

6.9 

(0.81) 

See  notes  on  next  page. 
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Table  1-2 — Demographic  Characteristics  of  Food  Stamp  Participants  and  Nonparticipants 
— Continued 


Total  Persons 

Food  Stamp  Program 

Income 

-eligible 

Higher- 

income 

Participants 

Nonparticipants 

Nonparticipants 

Percent 

Standard 

Percent 

Standard 

Percent 

Standard 

Percent 

Standard 

Error 

Error 

Error 

Error 

Education 

All  adults 

Less  than  H.S  

20.7 

{012) 

48.0 

(1.92) 

t39.2 

(1.80) 

1 13.3 

(0.65) 

H.S.  diploma  or  GED 

26.2 

(017) 

26.0 

(1.71) 

27.2 

(1.26) 

25.8 

(0.90) 

More  than  H.S  

52.9 

(1.05) 

25.7 

(1.97) 

33.4 

(1.95) 

60.8 

(1.01) 

Adults  (age  19-59) 

1 11.0 

Less  than  H.S  

18.0 

(0.68) 

43.4 

(2.16) 

!  34.4 

(2  01) 

(0  72) 

H.S.  diploma  or  GED 

25.6 

(0  91) 

28.1 

(2.21) 

26.7 

(1  45) 

24.7 

(1  03) 

More  than  H.S  

56.4 

(1  12) 

28.4 

(2.32) 

38.8 

(2  43) 

64.2 

(1  12) 

Older  adults  (age  60+) 

Less  than  H.S  

30.0 

(1.53) 

64.3 

(3.80) 

t55.4 

(2.72) 

t21.1 

(1.25) 

H.S.  diploma  or  GED 

28.6 

(1  01) 

18.5 

(3.08) 

28.7 

(1  91) 

29.7 

(1  13) 

More  than  H.S  

41.1 

(1  39) 

16.3 

(3.08) 

15.5 

(1  71) 

49.0 

(1  31) 

Marital  Status 

All  adults 

t39.8 

Married   

52.9 

(1  21) 

29.9 

(2.29) 

(1  73) 

"i"  58.5 

(1  43) 

Widowed,  divorced, 

separated  

18.1 

(0.67) 

32.9 

(2.28) 

27.1 

(1.18) 

15.0 

(0.63) 

Never  married  

19.3 

(0.70) 

24.4 

(2.24) 

22.0 

(1.42) 

17.5 

(0.76) 

Cohabitating   

5.6 

(0.41) 

8.0 

(1.59) 

8.0 

(0.94) 

4.9 

(0.45) 

Not  reported  

4.1  u 

(1.26) 

4.8  u 

(2.55) 

3.2  u 

(1.22) 

4.1 

(1.20) 

Adults  (age  19-59) 

t39.4 

Married   

51.4 

(1.36) 

29.9 

(2.84) 

(1.88) 

t56.7 

(1.63) 

Widowed,  divorced, 

separated  

13.4 

(0.62) 

25.6 

(2.34) 

20.3 

(1.41) 

11.0 

(0.58) 

Never  married  

24.0 

(0.86) 

30.0 

(2.81) 

26.7 

(1.58) 

22.0 

(0.95) 

Cohabitating   

6.9 

(0.52) 

9.6 

(1.96) 

10.1 

(1.23) 

6.0 

(0.58) 

Not  reported  

4.3  u 

(1.31) 

4.9  u 

(2.98) 

3.5  u 

(1.47) 

4.3  u 

(1.30) 

Older  adults  (age  60+) 

Married   

58.2 

(1.13) 

29.7 

(4.37) 

40.5 

(3.54) 

+  64.9 

(1.26) 

Widowed,  divorced, 

separated  

34.3 

(1.45) 

58.7 

(4.75) 

50.6 

(3.06) 

28.9 

(1.40) 

Never  married  

2.8 

(0.44) 

4.8  U 

(1.76) 

5.5 

(1.60) 

2.0 

(0.35) 

Cohabitating   

1.0 

(0.20) 

2.4  u 

(1.57) 

1.1  u 

(0.49) 

0.8 

(0.21) 

Not  reported  

3.7  u 

(1.34) 

4.4  u 

(2.42) 

2.3  u 

(1.13) 

3.3  u 

(1.19) 

Note;  Significant  differences  in  distributions  are  noted  by  t-  Differences  are  tested  in  comparison  to  FSP  participants  using  chi-square  tests, 
u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 

Source:  NHANES  1999-2004  sample  of  persons  with  complete  dietary  recalls.  Excludes  pregnant  and  breastfeeding  women  and  infants.  'Total 

Persons'  includes  persons  with  missing  food  stamp  participation  or  income.  Percents  are  age  adjusted  to  account  for  different  age  distributions 
of  Food  Stamp  participants  and  nonparticipants 
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number  of  statistical  tests  performed  in  the  main 
analysis  and  because  these  comparisons  are  not  the 
focus  of  the  report. 

Additional  information  about  the  analytic  approach, 
including  use  of  NHANES  sampling  weights, 
calculation  of  standard  errors,  age  standardization, 
and  guidelines  used  to  flag  point  estimates  deemed 
to  be  statistically  unreliable,  is  provided  in  Appendix 
A.  Individual  point  estimates  may  be  deemed 
statistically  unreliable  because  of  small  sample  size 
or  a  large  coefficient  of  variation.  In  keeping  with 
NHANES  reporting  guidelines,  such  estimates  are 
reported  in  detailed  tables  and  are  clearly  flagged. 
Between-group  differences  may  be  statistically 
significant  even  when  one  point  estimate  is 
statistically  unreliable. 

The  chapters  that  follow  summarize  key  findings. 
Graphics  are  used  to  illustrate  observed  differences 
between  FSP  participants  and  nonparticipants. 
Differences  that  are  statistically  significant  at  the  5 
percent  level  or  better  are  indicated  on  the  graphs. 
Detailed  tables  provided  in  Appendices  B  and  C 
differentiate  three  levels  of  statistical  significance  (p 
<.001,  .01,  and  .05). 

As  noted  previously,  this  research  was  not  designed 
to  measure  program  impacts.  Thus,  significant 
differences  that  do  appear  between  FSP 
participants  and  nonparticipants  cannot  be 
attributed  to  participation  in  the  FSP.  At  the  same 
time,  the  absence  of  a  significant  difference  cannot 
be  interpreted  as  evidence  that  participation  in  the 
FSP  has  no  effect.  Accurate  assessment  of  FSP 
impacts  requires  specially  designed  studies  or,  at  a 
minimum,  complex  analytical  models  that  require  a 
variety  of  measures  that  are  not  available  in  the 
NHANES  data. 
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Chapter  2 

Usual  Daily  Intakes  of  Vitamins, 
Minerals,  and  Fiber 

To  assess  the  nutritional  adequacy  of  diets  con- 
sumed by  FSP  participants  and  nonparticipants,  we 
compared  usual  daily  intakes  of  vitamins,  minerals, 
and  fiber  consumed  in  foods  to  the  Dietary  Refer- 
ence Intakes  (DRIs)  (lOM  1997-2005).'  The  DRIs, 
developed  by  the  Food  and  Nutrition  Board  of  the 
Institute  of  Medicine  (lOM),  are  the  most  up-to- 
date  scientific  standards  for  assessing  diets  of 
individuals  and  population  groups.  The  DRIs  define 
different  standards  for  different  types  of  nutrients 
(see  box). 

Vitamins  and  Minerals  with  Defined 
Estimated  Average  Requirements 

Estimated  Average  Requirements  (EARs)  are 
specified  for  all  of  the  nine  vitamins  examined  in 
this  analysis  and  for  four  of  the  minerals  (iron, 
magnesium,  phosphoms,  and  zinc.)  Among  all 
persons,  the  prevalence  of  adequate  usual  daily 
intakes  (usual  daily  intakes  equal  to  or  greater  than 
the  EAR)  was  over  90  percent  for  7  of  these  13 
vitamins  and  minerals  (Figure  2-1  and  Table  2-1). 

'  Nutrient  intake  data  presented  do  not  include  contributions 
from  dietary  supplements. 


Figure  2-1 — Percent  of  Persons  with  Adequate 
Usual  Intakes — All  Persons 


Niacin 
Riboflavin 
Vitamin  B-1 2 
Iron 
Thiamin 
Phosphorus 
Folate 
Zinc 
Vitamin  B-6 
Vitamin  C 
Vitamin  A 
Magnesium 
Vitamin  E 


Percent  of  persons 


ESTIMATION  OF 
USUAL  NUTRIENT  INTAKES 

Data 

•  NHANES  1999-2002:  Single  24-hour  recalls  per 
person 

•  NHANES  2003-2004:  Two  separate  24-hour  recalls 
per  person 

Methods* 

•  Estinnate  variance  components  (average  day-to-day 
variation  per  person)  for  each  nutrient  and  subgroup 
using  NHANES  2003-04 

•Adjust  NHANES  1999-2004  single  24-hour  recalls 
using  esimated  variance  components 

*SeeAppendixA. 
V  y 

The  prevalence  of  nutrient  adequacy  was  lowest 
for  vitamin  E  (8.3  percent),  followed  by  magne- 
sium (44. 1 ),  vitamin  A  (55.4)  and  vitamin  C  (68.8). 

^  DIETARY  REFERENCE  INTAKES  ^ 

Estimated  Average  Requirement  (EAR):  The  usual 
daily  intake  level  that  is  estimated  to  meet  the  require- 
ment of  half  the  healthy  individuals  in  a  life  stage  and 
gender  group.  The  proportion  of  a  group  w/ith  usual  daily 
intakes  greater  than  or  equal  to  the  EAR  is  an  estimate  of 
the  prevalence  of  adequate  daily  intakes  in  that  popula- 
tion group.  /Used  to  assess  usual  daily  intakes  of 
most  vitamins  and  minerals.] 

Adequate  Intake  (Al):  The  usual  daily  intake  level  of 
apparently  healthy  people  who  are  maintaining  a  defined 
nutritional  state  or  criterion  of  adequacy.  Als  are  used 
when  scientific  data  are  insufficient  to  establish  an  EAR. 
When  a  population  group's  mean  usual  daily  intake 
exceeds  the  Al,  the  prevalence  of  inadequate  usual  daily 
intakes  is  likely  to  be  low.  However,  mean  usual  daily 
intakes  that  fall  below  the  Al  do  not  indicate  that  the 
prevalence  of  inadequacy  is  high.  [Used  to  assess 
usual  daily  intakes  of  calcium,  potassium,  sodium, 
and  fiber]. 

Tolerable  Upper  Intake  Level  (UL):  The  highest  usual 
daily  intake  level  that  is  likely  to  pose  no  risk  of  adverse 
health  effects  to  individuals  in  the  specified  life  stage 
group.  As  usual  daily  intake  increases  above  the  UL,  the 
risk  of  adverse  effects  increases.  [Used  to  assess  usual 
daily  intakes  of  sodium.  ULs  for  other  nutrients  are 
based  on  intakes  from  both  food  and  supplements,  and 
are  not  examined  in  this  report] 

See  Appendix  A  for  DRI  values. 
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Table  2-1 — Prevalence  of  Adequate  Usual  Dally  Intakes  of  Vitamins,  Minerals,  and  Fiber 


All  persons 

Children  (age  1-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Vitamins 


Percent  >  EAR 


Vitamin  A   

55.4 

41.5 

48.1 

"*59.8 

75.8 

69.9 

70.6 

"78.9 

Vitamin  C   

68.8 

60.8 

64.2 

*'  70.3 

87.6 

87.3 

89.2 

86.5 

Vitamin  B5   

87.2 

77.8 

79.8 

"*89.3 

96.7 

93.3 

'96.7 

'97.2 

Vitamin  B-12   

  yb.u 

yz.o 

no  0 

"97.0 

98.6 

no  n 

no  n 

yo.y 

Vitamin  E   

8.3 

5.5 

6.8 

"8.9 

11.9 

13.1 

12.1 

11.4 

Folate  

90.3 

82.4 

83.8 

*"92.2 

96.4 

93.7 

95.9 

97.0 

Niacin  

98.3 

94.9 

95.9 

'"98.8 

99.4 

98.1 

99.3 

'  99.5 

Riboflavin  

97.5 

93.4 

94.6 

"*98.3 

99.0 

98.2 

98.3 

99.4 

Thiamin  

  94.6 

89.0 

89.8 

"*95.9 

98.1 

96.2 

97.7 

'98.5 

Minerals  and  Fiber 

Percent  >  EAR 

Iron   

95.5 

92.6 

93.0 

***96.4 

98.0 

96.7 

97.6 

"98.3 

Magnesium   

44.1 

33.6 

38.2 

"'46.8 

68.0 

65.5 

67.3 

68.4 

Phosphorus   

94.6 

89.9 

92.2 

"'95.4 

83.9 

78.4 

81.1 

"85.5 

Zinc  

88.0 

80.1 

80.9 

"*89.8 

94.3 

90.7 

93.0 

'95.0 

Mean  %  A! 

Calcium  

88.1 

78.2 

81.1 

"*91.4 

106.5 

101.6 

104.2 

'  109.1 

Potassium  

57.8 

52.4 

54.9 

■"58.9 

56.3 

55.7 

57.7 

55.7 

Sodium   

240.2 

225.6 

229.3 

"'244.2 

230.2 

230.7 

233.6 

227.7 

Dietary  Fiber  

52.8 

47.4 

51.0 

"'53.8 

46.4 

44.9 

47.7 

46.3 

Percent  >  UL 

"*87.9 

Sodium   

86.1 

78.6 

80.0 

90.6 

88.6 

90.7 

90.4 

See  footnotes  on  next  page. 


There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
the  prevalence  of  adequate  usual  daily  intakes  of 
vitamins  and  minerals  (Table  2-1).-  In  contrast,  for 
every  vitamin  and  mineral  examined,  FSP  partici- 
pants were  significantly  less  likely  than  higher- 
income  nonparticipants  to  have  adequate  usual 
daily  intakes.  The  magnitude  of  differences  and  the 
absolute  levels  of  adequacy  varied  across  nutrient: 

•    Vitamins  A,  C,  and  E,  and  magnesium  were  the 
most  problematic  nutrients  for  all  groups. 
Nonetheless,  the  prevalence  of  adequate  usual 
intakes  was  consistently  and  significantly  lower 
for  FSP  participants  than  for  higher-income 
nonparticipants  (42  percent  vs.  60  percent  for 


-  Tables  providing  detailed  data  (means,  distributions,  and 
comparisons  to  DRls)  for  seven  DRI  age  gioups  by  gender  are 
provided  in  Appendix  D,  available  on-line  at:  http:// 
www.fris.usda.gov. 


vitamin  A;  61  percent  vs.  70  percent  for 
vitamin  C;  6  percent  vs.  9  percent  for  vitamin 
E,  and  34  percent  versus  47  percent  for 
magnesium).^ 

•  For  vitamin  B^,  folate,  and  zinc,  89  to  92 
percent  of  higher-income  nonparticipants  had 
adequate  usual  intakes,  while  the  percent  of 
FSP  participants  with  adequate  intakes  was 
about  10  percentage  points  lower. 

•  For  Vitamin  B,,,  niacin,  riboflavin,  thiamin, 
iron  and  phosphorus,  90  percent  or  more  of 
FSP  participants  and  nonparticipants  had 
adequate  intake.  Nonetheless,  FSP  participants 


'  The  low  prevalence  of  adequate  intakes  of  vitamin  E  is 
consistent  with  most  recent  sUidies.  Devaney  and  colleagues 
pointed  out  that  vitamin  E  deficiency  is  rare  in  the  U.S.,  despite 
low  measured  intakes,  and  suggested  that  the  EARs  for 
vitamin  E  may  need  to  be  reassessed  (De\  aney  et  al.  2007). 
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Table  2-1 — Prevalence  of  Adequate  Usual  Dally  Intakes  of  Vitamins,  Minerals,  and  Fiber 
—  Continued 


Adults  (age  19-59) 

Older  adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Percent  >  EAR 
Vitamin  A  .... 
Vitamin  C  .... 
Vitamin  Bq  .. 
Vitamin  B-]2 
Vitamin  E  .... 

Folate  

Niacin  

Riboflavin  .... 
Thiamin  


Percent  >  EAR 

Iron   

Magnesium  .. 
Phosphorus  . 
Zinc  

Mean  %  Al 

Calcium  

Potassium  .... 

Sodium   

Dietary  Fiber 

Percent  >  UL 
Sodium   


Vitamins 


45.5 

27.9 

37.1 

"*50.7 

56.1 

43.8 

46.4 

58.6 

61.4 

53.6 

57.4 

63.7 

64.3 

46.5 

50.8 

"  67.6 

87,5 

78.3 

79.6 

'"89.8 

70.3 

52.0 

52.8 

"73.9 

95.8 

92.7 

91.6 

'96.9 

92.5 

82.5 

85.7 

"  94.2 

7.4 

3.2  u 

5.9 

"*8.8 

5.6 

0.5  u 

2.5  u 

*"6.0 

89.1 

79.9 

82.9 

"'91.5 

83.9 

71.8 

72.3 

"87.0 

98.6 

95.9 

97.0 

*99.1 

95.4 

88.1 

88.8 

"  96.9 

97.2 

92.5 

93.9 

"  98.3 

96.0 

87.8 

91.8 

"97.3 

93.9 

88.0 

89.8 

"95.3 

91.1 

81.9 

81.2 

"93.5 

Minerals  and  Fiber 

93.8 

88.7 

89.5 

*"95.3 

99.6 

98.1 

98.8 

99.7 

38.1 

24.3 

30.4 

'"41.9 

27.1 

15.3  u 

17.7 

**  29.6 

98.9 

95.5 

97.6 

"  99.4 

96.7 

90.3 

91.9 

"  97.8 

88.5 

83.0 

80.5 

'90.5 

74.9 

56.2 

61.4 

"  78.0 

87.2 

75.1 

79.7 

***90.9 

62.0 

52.1 

53.6 

*"64.0 

59.2 

52.1 

55.0 

***61.2 

55.4 

47.0 

48.6 

'"57.1 

247.9 

228.5 

232.9 

"253.6 

229.9 

207.5 

211.6 

'235.3 

52.7 

46.9 

49.8 

"  54.3 

63.5 

53.4 

59.1 

*65.1 

87.7 

81.1 

82.1 

*89.7 

72.0 

58.6 

57.9 

*75.7 

Notes:  Significant  differences  in  means  and  proportions  are  noted  by  *  (.05  level),  **  (.01  level),  or  ***  (.001  level).  Differences  are  tested  in 

comparison  to  FSP  participants,  identified  as  persons  in  households  receiving  food  stamps  in  the  past  12  months.  See  Appendix  B  for 
standard  errors  of  estimates. 

u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 

Source:  NHANES  1999-2004  dietary  recalls.  Total  Persons'  Includes  those  with  missing  FSP  participation  or  Income.  Data  reflect  nutrient  intake  from 
foods  and  do  not  include  the  contribution  of  vitamin  and  mineral  supplements.  Usual  intake  was  estimated  using  C-SIDE:  Software  for  Intake 
Distribution  Estimation.  Percents  are  age  adjusted  to  account  for  different  age  disthbutions  of  FSP  participants  and  nonparticipants. 


had  somewhat  lower  prevalence  of  adequacy 
compared  to  higher  income  nonparticipants. 


86  percent),  and  zinc  (91  percent  vs.  95  percent) 
(Table  2-1). 


The  prevalence  of  adequate  usual  intakes  among 
children  was  consistently  higher,  for  all  vitamins 
and  minerals,  relative  to  adults  and  older  adults.  In 
addition,  there  are  fewer  statistically  significant 
differences  between  FSP  children  and  higher- 
income  children,  and  between-group  differences 
were  smaller.  FSP  children  were  less  likely  than 
higher-income  children  to  have  adequate  usual 
intakes  of  vitamin  A  (70  percent  vs.  79  percent), 
vitamin     (93  percent  vs.  97  percent),  iron  (97 
percent  vs.  98  percent),  phosphorus  (78  percent  vs. 


The  results  for  adults  and  older  adults,  assessed 
separately,  are  consistent  with  differences  between 
FSP  participants  and  higher-income  nonparticipants 
for  the  full  sample,  except  for  vitamin  C  for  adults 
and  vitamin  A  and  iron  for  older  adults  (Table  2- 1 ). 

Nutrients  Assessed  Using  Adequate  Intake 
Levels 

EARs  are  not  defined  for  calcium,  potassium, 
sodium,  or  fiber  so  it  is  not  possible  to  assess  the 
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adequacy  of  usual  daily  intakes.  Populations  with 
mean  usual  daily  intakes  that  meet  or  exceed 
Adequate  Intake  (AI)  levels  defined  for  these 
nutrients  can  be  assumed  to  have  high  levels  of 
adequacy.  However,  no  firm  conclusions  can  be 
drawn  about  levels  of  adequacy  when  mean  usual 
daily  intakes  fall  below  the  AI. 

Because  excessive  sodium  intakes  may  increase 
risk  of  hypertension,  sodium  intakes  are  also 
assessed  relative  to  the  Tolerable  Upper  Intake 
Level  (UL).  Individuals  with  usual  daily  intakes 
that  exceed  the  UL  may  be  at  increased  risk  of 
developmg  hypertension. 

Calcium 

There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
mean  usual  daily  intakes  of  calcium  expressed  as  a 
percentage  of  the  AI  (Table  2-1).  FSP  participants, 
however,  had  significantly  lower  usual  intakes  of 
calcium  compared  with  higher-income  nonpartici- 
pants (  78  percent  of  the  AI  vs.  91  percent)  (Figure 
2-2).  Differences  between  FSP  participants  and 
higher-income  nonparticipants  were  observed  for 
all  three  age  groups.  Among  children,  mean  usual 
daily  intakes  exceeded  100  percent  of  the  AI  for 
FSP  participants  and  both  groups  of  nonpartici- 
pants, indicating  that  the  prevalence  of  adequate 
usual  daily  intakes  was  likely  to  have  been  high  for 
all  groups  of  children. 


Potassium 

FSP  participants  and  income-ehgible  nonpartici- 
pants had  comparable  mean  usual  daily  intakes  of 
potassium  expressed  as  a  percentage  of  the  AI 
(Table  2-1).  FSP  participants,  however,  had 
significantly  lower  usual  intakes  of  potassium 
compared  with  higher-income  nonparticipants  (52 
percent  of  the  AI  vs.  59  percent)  (Figure  2-3). 
This  difference  was  concentrated  among  adults  and 
older  adults.  The  differences  in  mean  usual  daily 
intakes  of  potassium  do  not  necessarily  imply  that 
FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  have  adequate  usual 
intakes. 

Sodium 

Mean  usual  daily  sodium  intakes  of  both  FSP 
participants  and  higher-income  nonparticipants 
were  more  than  twice  the  AI  (Table  2.1).  In 
addition,  more  than  three-quarters  of  both  groups 
had  usual  daily  sodium  intakes  that  exceeded  the 
UL.  FSP  participants,  however,  had  a  lower  mean 
usual  sodium  intake  than  higher-income  nonpartici- 
pants (226  percent  of  the  AI  vs.  244  percent)  and 
were  less  likely  to  have  usual  sodium  intakes  that 
exceeded  the  UL  (79  percent  versus  88  percent) 
(Table  2-1). 


Figure  2-2 — Mean  Usual  Daily  Intakes  as 
Percents  of  Adequate  Intake  (AI) — Calcium 

120%  -1  


All  persons        Children  Adults         Older  adults 


E3FSP  Blncome-elig  □Higher-income 


*  Denotes  statistically  significant  difference  from  FSP  particl- 
pants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Figure  2-3 — Mean  Usual  Daily  Intakes  as 
Percents  of  Adequate  Intake  (AI)— Potassium 

120%  -1  

100%  


All  persons       Children  Adults        Older  adults 


HFSP  ■Income-elig  □Higher-income 


*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Fiber 

Usual  daily  fiber  intakes  were  examined  in  two 
ways — ( 1 )  mean  intakes,  expressed  as  a  percentage 
of  the  AI,  and  (2)  mean  intakes,  expressed  on  a 
gram-per-calorie  basis.  The  standard  used  to 
establish  AIs  for  fiber  was  14  grams  per  1,000 
calories,  based  on  the  median  energy  intake  of 
specific  age-and-gender  subgroups,  as  reported  in 
the  1994-96,  98  Continuing  Sui-vey  of  Food 
Intakes  by  Individuals  (CSFII)  (lOM,  2005b). 

Mean  usual  daily  intakes  of  fiber  for  all  persons 
was  about  50  percent  of  the  AI  (Table  2-1 ) — 
about  half  of  the  recommended  14  grams  per  1,000 
calories  (Table  B- 1 8).  On  a  gram-per- 1 ,000  calorie 
basis,  FSP  participants  had  lower  mean  usual  daily 
intakes  of  fiber  compared  with  both  income-eligible 
nonparticipants  and  higher-income  nonparticipants 
(6.6  vs.  7.2  and  7.3)  (Figure  2-4).  The  between- 
gi^oup  differences  were  significant  overall  and  for 
adults,  but  not  for  children  and  older  adults. 

Usual  daily  fiber  intakes  of  all  groups  were  low, 
relative  to  the  AIs;  even  the  95*  percentile  of  the 
distribution  of  usual  fiber  intake  was  less  than  the 
AI.  This  pattern  has  been  reported  by  others  (Fox 
and  Cole,  2004;  Devaney  et  al.,  2007;  and  Devaney 
et  al.,  2005).  Part  of  the  discrepancy  is  due  to  the 
fact  that  the  AIs  are  defined  for  total  fiber,  but  food 
composition  databases  are  limited  to  information  on 


dietary  fiber."  However,  the  magnitude  of  this 
discrepancy  is  relatively  small  compared  to  the  gap 
between  usual  intakes  and  the  AIs.  For  this  reason, 
some  have  suggested  that  the  methods  used  to 
establish  the  AIs  for  fiber  may  need  to  be  reexam- 
ined, especially  for  children  and  adolescents 
(Devaney  et  al.,  2007).' 

Use  of  Dietary  Supplements 

NHANES  1999-2004  collected  detailed  data  about 
the  use  of  dietary  supplements.  Respondents  were 
first  asked  whether  they  used  any  dietary  supple- 
ments during  the  past  30  days.  To  help  them 
answer  this  question,  respondents  were  handed  a 
card  defining  13  types  of  supplements,  including 
single  and  multiple  vitamin  or  mineral  products; 
antacid  taken  as  a  calcium  supplement;  fiber  taken 
as  a  dietary  supplement;  botanicals,  herbs,  and 
herbal  medicine  products;  amino  acids;  and  fish 
oils.^  Respondents  who  reported  supplement  use 
were  asked  to  show  the  actual  bottles  or  jars  to 

It  is  estimated  that  adults  consume  about  5.1  more  grams  per 
day  of  fiber  than  estimated  ft'om  current  food  composition 
databases  (lOM,  2005a). 

'  The  data  used  to  establish  AIs  are  drawn  from  studies  of 
coronary  heart  disease  risk  among  adults.  Moreover,  the  AIs  for 
children  are  2  to  3  times  higher  than  the  standard  previously 
used  to  assess  fiber  intake  in  this  age  group  (Devaney  et  al., 
2007). 

NHANES  Documentation:  Dietary  Supplement  Data,  1999- 
2000, 2001-02,  and  2003-04. 


Figure  2-4 — Mean  Usual  Daily  Intakes  of  Dietary  Fiber  (grams  per  1 ,000  calories) 

 IvM  
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.  7.2* 
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All  persons 
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Older  adults       Recommended  intake 
of  total  liber 


E  FSP  ■  Inconne-elig  □  Higher-Income 


*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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interviewers  so  the  type  of  supplement  and  associ- 
ated dosage  information  could  be  recorded. 

Because  data  on  dietary  intake  and  supplement  use 
were  collected  for  different  reference  periods 
(preceding  24  hours  and  preceding  month,  respec- 
tively) combining  the  two  data  sets  is  not  straight- 
forward. Consequently  NHANES  1999-2004 
dietary  intake  data  do  not  include  contributions 
from  dietary  supplements.^  For  this  reason,  esti- 
mates of  the  proportions  of  individuals  with 
adequate  usual  daily  intakes  may  be  understated. 
In  addition,  observed  differences  in  usual  daily 
intakes  of  FSP  participants  and  higher-income 
nonparticipants  are  probably  understated  because 
the  prevalence  of  dietary  supplement  use  is  differ- 
ent in  the  two  groups.  Data  about  the  prevalence 
and  patterns  of  dietaiy  supplement  use  can  provide 
useful  insights  into  the  potential  influence  of 
supplements  on  the  adequacy  of  usual  daily 
intakes. 

Overall,  and  for  all  age  groups,  FSP  participants 
were  significantly  less  hkely  than  higher-income 
nonparticipants  to  use  dietary  supplements  (Figure 
2-5).  Among  children  and  older  adults,  FSP  partici- 


'  Carriquiry  (2003)  recommends  collecting  infomiation  about 
supplement  use  (past  30  days),  combined  with  information  about 
supplement  intakes  collected  during  the  24-hour  recall.  This 
approach  is  currently  being  used  in  collecting  data  for 
NHANES  2007-08. 

Figure  2-5 — Prevalence  of  Dietary  Supplement 
Use  in  Past  Month 

100%  -I 


All  persons       Children  Adults        Older  adults 


□  FSP  Blncome-elig  □Higher-income 


*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better  Estimates  are  age  adjusted. 
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pants  were  also  significantly  less  likely  to  use 
supplements  than  income-eligible  nonparticipants. 

The  most  commonly  reported  type  of  supplement 
was  a  vitamin/mineral  combination,  followed  by 
single  vitamins,  other  types  of  supplements  (for 
example,  fish  oils,  herbs,  and  botanicals),  single 
minerals,  and  multi-vitamins  without  minerals 
(Table  2-2).  Thirty-four  percent  of  all  persons 
reported  a  vitamin/mineral  combination  (73  percent 
of  those  using  supplements).  FSP  participants  were 
less  likely  than  nonparticipants  to  report  any 
supplements,  and  therefore,  less  likely  to  report 
every  type  of  supplement.  The  distribution  of 
persons  by  type  of  supplement  sums  to  more  than 
100  because  some  persons  reported  multiple  types 
of  supplements. 

Among  those  who  used  supplements,  more  than 
half  reported  using  one  supplement,  20  percent 
reported  two  supplements,  and  24  percent  reported 
three  or  more  supplements  (Table  2-2). 

The  distribution  of  FSP  participants  by  number  of 
supplements  was  significantly  different  than  higher 
income  nonparticipants  for  all  age  groups,  and 
significantly  different  from  older  adult  income- 
eligible  nonparticipants.  FSP  participants  in  all  age 
groups  were  less  likely  than  higher-income  nonpar- 
ticipants to  use  three  or  more  supplements. 

Since  higher  income  nonparticipants  reported 
greater  supplement  use  than  FSP  participants, 
observed  differences  in  the  prevalence  of  adequate 
usual  intakes  may  be  understated.  That  is,  the 
proportions  of  higher-income  nonparticipants  with 
adequate  usual  intakes  may  be  larger  than  esti- 
mated. The  same  is  true  for  the  proportions  of 
income-eligible  children  and  older  adults. 

Summary 

Data  from  NHANES  1999-2004  were  analyzed  to 
examine  the  prevalence  of  adequate  intakes  of  1 3 
vitamins  and  minerals  with  defined  EARs.  The 
prevalence  of  adequate  intakes  cannot  be  assessed 
for  calcium,  potassium,  sodium,  and  fiber;  how- 
ever, mean  intakes  relative  to  AIs  provide  an 
indication  of  the  levels  of  adequate  intakes.  Overall 
findings  include: 
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Table  2-2 — Prevalence  of  Dietary  Supplement  Use  in  Past  Month 


All  persons 

Children  (age  1-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

25,129 

4,015 

5,365 

13,914 

1 1 ,859 

2,641 

2,735 

5,720 

Used  supplements  last  month   

46.5 

31.9 

35.3 

"*51.6 

32.0 

18.9 

*  24.6 

"38.4 

Type  of  supplements'" 

None  

53.4 

68.0 

64.7 

48.2 

67.8 

81.0 

75.3 

61.4 

Single  vitamin   

16.4 

9.0 

11.4 

18.4 

4.9 

1.9 

3.9 

6.2 

Multiple  vitamin  

5.3 

2.4 

3.5 

6.2 

4.1 

1.9 

3.1 

5.0 

Single  mineral  

13.0 

8.7 

9.8 

14.1 

3.4 

2.5 

3.5 

3.6 

Vitamin/  mineral  combo  

34.1 

21.2 

23.5 

38.7 

22.7 

13.7 

16.3 

27.9 

Other  

14.4 

8.5 

10.8 

15.8 

3.3 

0.7 

3.0 

3.9 

Among  those  using  supplements 

Number  of  supplements 

t54.6 

t79.6 

One  

56.1 

65.8 

t59.2 

81.6 

92.0 

83.2 

Two  

20.2 

18.5 

20.8 

20.7 

13.2 

7.9 

10.8 

14.7 

Three+  

23.7 

15.7 

20.0 

24.7 

5.2 

0.2  u 

6.0  u 

5.7 

Adults  (age  19-59) 

Older  adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

8,558 

1,021 

1,629 

5,304 

4,712 

353 

1,001 

2,890 

Used  supplements  last  month   

46.7 

33.4 

33.7 

"*51.6 

68.6 

47.5 

*57.1 

*"72.9 

Type  of  supplements'! 

None  

53.2 

66.6 

66.3 

48.3 

31.4 

52.4 

42.8 

27.0 

Single  vitamin   

16.2 

9.2 

11.1 

18.1 

35.4 

19.7 

24.0 

39.1 

Multiple  vitamin  

4.9 

1.9 

3.2 

5.7 

8.6 

5.2  u 

5.6 

9.9 

Single  mineral  

13.7 

10.4 

9.2 

15.1 

25.5 

12.4 

21.4 

27.2 

Vitamin/  mineral  combo  

34.5 

22.4 

21.8 

39.1 

50.6 

28.8 

40.2 

54.4 

Other  

15.9 

11.6 

11.4 

17.5 

26.6 

9.6 

21.6 

28.8 

Among  those  using  supplements 

Number  of  supplements 

1 40.8 

t33.1 

One  

50.7 

56.0 

53.7 

t49.5 

35.0 

58.6 

Two  

22.4 

23.7 

24.5 

22.4 

23.6 

17.0 

24.1 

24.1 

Three+  

27.0 

20.3 

21.8 

28.1 

41.4 

24.5 

35.1 

42.8 

Notes:  For  "Used  supplements  last  month",  significant  differences  between  proportions  of  FSP  participants  and  each  group  of  nonparticipants  were 
identified  with  t-tests  and  are  noted  by  *  (.05  level),  '*  (.01  level),  or  *"  (.001  level).  For  "Number  of  supplements",  significant  differences  in 
the  distribution  of  FSP  participants  and  each  group  of  nonparticipants  were  identified  with  chi-square  tests  and  are  noted  by  f. 
FSP  participants  are  identified  as  persons  in  households  receiving  food  stamps  in  the  past  12  months. 

''  Significance  test  not  done  because  categories  are  not  mutually  exclusive  for  persons  who  take  multiple  supplements. 

u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 


Source:  NHANES  1999-2004  sample  of  persons  with  complete  dietary  recalls.  Excludes  pregnant  and  breastfeeding  women  and  infants.  Total 

Persons'  includes  persons  with  missing  food  stamp  participation  or  income.  Percents  are  age  adjusted  to  account  for  different  age  distributions 
of  Food  Stamp  participants  and  nonparticipants 


Abt  Associates  Inc. 


Chapter  2 


17 


but  these  low-income  groups  are  less  likely  to  use 

•  Over  90  percent  of  the  U.  S .  population  supplements  than  higher- income  nonparticipants. 
receives  from  their  diet  adequate  usual  daily 

intakes  of  7  essential  vitamins  and  minerals. 

•  Usual  intakes  of  Vitamins  A,  C,  E,  and 
magnesium  need  improvement. 

•  Mean  usual  intake  of  calcium  were  1 00,  88, 
and  62  percent  of  the  AI  for  children,  adults, 
and  older  adults,  respectively.  Indicating  high 
prevalence  of  adequate  intakes  for  children  and 
declining  prevalence  of  adequate  intake  with 
age. 

•  Mean  usual  intakes  of  potassium  and  fiber  are 
only  50  to  60  percent  of  Adequate  Intakes, 
indicating  deficiencies  for  some  portion  of  the 
population. 

•  Sodium  intakes  are  of  concern,  with  nearly  90 
percent  of  the  population  having  usual  intake  in 
excess  of  the  UL. 

•  Fiber  intakes  are  of  concern,  with  mean  usual 
intakes  equal  to  half  of  the  recommended  14 
grams  of  fiber  per  1 ,000  calories. 

There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
the  prevalence  of  adequate  usual  intakes  of  vita- 
mins and  minerals,  or  in  mean  usual  intake  of 
calcium,  potassium,  sodium,  and  fiber.  In  contrast, 
compared  with  higher-income  nonparticipants,  FSP 
participants  had  lower  prevalence  of  adequate 
intake  for  the  1 3  vitamins  and  minerals  with 
defined  EARs,  and  lower  mean  usual  intakes  of 
calcium,  potassium,  sodium,  and  fiber. 

For  all  1 3  vitamins  and  minerals  with  defined 
EARs,  the  prevalence  of  adequate  usual  intakes 
among  children  was  consistently  higher  relative  to 
adults  and  older  adults.  There  were  also  fewer 
differences  in  the  prevalence  of  adequate  intakes 
between  FSP  participants  and  higher-income 
nonparticipants  among  children. 

It  is  not  possible  to  estimate  the  contribution  of 
dietary  supplements  to  usual  daily  intakes  using  the 
NHANES  data.  Nonetheless,  NHANES  data 
indicate  that  supplements  are  used  by  47  percent  of 
the  population.  Supplement  use  increases  with  age. 
FSP  participants  and  income-eligible  nonpartici- 
pants are  about  equally  likely  to  use  supplements; 
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Chapter  3 
Energy  Intakes 

In  this  chapter,  we  examine  mean  usual  daily 
energy  (calorie)  intakes,  and  the  sources  of  energy 
intakes,  for  FSP  participants  and  nonparticipants. 
We  use  several  measures  to  examine  the  sources  of 
energy  intakes.  These  include  usual  daily  intakes  of 
macronutrients  (total  fat,  saturated  fat,  carbohy- 
drate, and  protein)  expressed  as  percentages  of 
usual  energy  intakes,  and  24-hour  intakes  of 
discretionary  calories  from  solid  fats,  alcoholic 
beverages,  and  added  sugars.  We  also  examine  the 
energy  density  (calories  per  gram  of  food)  of  24- 
hour  intakes. 

We  conclude  the  chapter  with  measures  of  Body 
Mass  Index  (BMI)  and  BMI-for-age  (for  children). 
These  measures  are  used  to  assess  the  appropriate- 
ness of  usual  daily  energy  intakes,  as  recommended 
by  the  Institute  of  Medicine  (lOM,  2005a).' 
Because  energy  consumed  in  excess  of  require- 
ments is  stored  as  body  fat,  the  BMI  provides  a 
reliable  indicator  of  the  extent  to  which  long-run 
(usual)  energy  intakes  were  consistent  with  or 
exceeded  energy  requirements. 


MEASURES  OF  ENERGY  INTAKES 

Measure  Data 


Age' 


Estimates  based  on  24-hr  intakes: 

1.  Mean  daily  energy  intakes 

2.  Percent  of  energy  from  SoFAAS 
(solid  fats,  alcoholic  beverages,  and 
added  sugars) 

3.  Energy  density  of  daily  intakes 

4.  Weight  status  (Body  Mass  Index) 
as  indicator  of  long  run  adequacy 
of  energy  intakes 

Estimates  based  on  usual  intakes: 

5.  Percent  of  energy  from: 

•  Total  fat,  protein,  carbohydrates 
(relative  to  AMDRs) 

•  Saturated  fat  (relative  to  DGA) 


NHANES 
1999-2004 


NHANES 
1999-2004 

NHANES 
1999-2004 


NHANES 
1999-2004 


1  + 


MyPyramid  2+ 
1999-2002 


1  + 


2+ 


1  + 


2+ 


'  The  following  reference  standards  apply  only  to  persons  age  2  and  above:  Dietary 
Guidelines  for  saturated  fat,  MyPyramid  recommendations  for  SoFAAS,  and 
National  growth  charts  for  BMI. 


Some  of  the  analyses  presented  in  this  chapter 
exclude  children  1  year  of  age:  ( 1 )  usual  daily 
intakes  of  energy  from  saturated  fat,  (2)  24-hour 
intakes  of  discretionaiy  calories  from  solid  fats, 
alcoholic  beverages,  and  added  sugars,  and  (3) 
BMI-for-age.  The  standards  used  in  these  analyses 
apply  only  to  children  2  years  of  age  and  older. 

Mean  Daily  Energy  Intakes 

Mean  daily  energy  intakes  are  shown  in  Figure  3-1 . 
There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
mean  daily  energy  intakes  (Figure  3-1  and  Table  B- 
1).  This  was  true  for  children,  adults,  and  older 
adults.  FSP  participants  had  a  significantly  lower 

'  BMI  is  recommended  for  assessing  usual  energy  intakes 
because:  (1)  energy  intalces  are  often  underreported,  (2)  an 
individual's  estimated  energy  requirement  (EER)  is  strongly 
influenced  by  physical  activity,  which  is  not  measured  precisely 
in  most  surveys  (including  NHANES  1999-2002),  and  (3)  the 
EER  is  an  estimate  of  energy  requirement  but  actual  energy 
requirements  vary  among  individuals  (lOM,  2005a). 


mean  energy  intake  than  higher-income  nonpartici- 
pants (2,068  calories  vs.  2,186  calories).  This 
difference  in  the  overall  population  was  due  to  a 
difference  among  older  adults  (1,583  calories  vs. 
1,814  calories),  which  was  concentrated  among 
older  adult  males  (Table  B-1).  Among  children  and 
adults,  FSP  participants  and  higher-income  nonpar- 
ticipants had  comparable  mean  daily  energy 
intakes. 

It  is  difficult  to  assess  the  adequacy  of  mean  daily 
energy  intakes  because  there  is  a  wide  range  of 
energy  requirements  for  age/gender  groups  depend- 
ing on  body  measurement  and  activity  level  (Table 
3-1).  Activity  levels  are  not  adequately  measured 
by  most  surveys,  including  NHANES  1999-2002. 
Thus,  the  lOM  recommends  that  measures  of  BMI 
be  used  to  assess  the  adequacy  of  energy  intakes 
(lOM,  2005a).  Data  on  BMI  are  presented  later  in 
this  chapter. 
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Figure  3-1 — Mean  Daily  Energy  Intakes 
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Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


Usual  Daily  Intakes  of  Energy  from 
Macronutrients 

To  gain  insights  into  the  sources  of  energy  in  the 
diets  of  FSP  participants  and  nonparticipants,  we 
examined  energy  intakes  for  macronutrients  relative 
to  Acceptable  Macronutrient  Distribution  Ranges 
(AMDRs)  defined  in  the  DRls  (total  fat,  carbohy- 
drate, and  protein)  and  the  2005  Dietary'  Guide- 
lines for  Americans  recommendation  for  saturated 

Table  3-1 — Estimated  Energy  Requirements  for 
Age/Gender  Groups  by  Activity  Level 


Age 

Sedentary 

Moderately 
Active 

Active 

Females 

2-3 

1,000 

1,000-1,200 

1,000-1,400 

4-8 

1,200-1,400 

1,400-1,600 

1,400-1,800 

9-13 

1,400-1,600 

1,600-2,000 

1,800-2,200 

14-18 

1,800 

2,000 

2,400 

19-30 

1,800-2,000 

2,000-2,200 

2,400 

31-50 

1,800 

2,000 

2,200 

51  + 

1,600 

1,800 

2,000-2,200 

Males 

2-3 

1,000 

1,000-1,400 

1,000-1,400 

4-8 

1,200-1,400 

1,400-1,600 

1,600-2,000 

9-13 

1,600-2,000 

1,800-2,200 

2,000-2,600 

14-18 

2,000-2,400 

2,400-2,800 

2,800-3,200 

19-30 

2,400-2,600 

2,600-2,800 

3,000 

31-50 

2,200-2,400 

2,400-2,600 

2,800-3,000 

51  + 

2,000-2,200 

2,200-2,400 

2,400-2,800 

Source :  http ;  //  www.  mypy  ramid .  gov/down  loads/ 
MyPyramid_Calonc_Levels.pdf 


fat  (lOM,  2005a  and  USDHHS/USDA,  2005).  We 
also  examined  intake  of  discretionary  calories  from 
solid  fats,  alcoholic  beverages,  and  added  sugars. 

AMDRs  define  a  range  of  usual  daily  intakes  that  is 
associated  with  reduced  risk  of  chronic  disease 
while  providing  adequate  intakes  of  essential 
nutrients  (lOM,  2005a).  AMDRs  are  expressed  as  a 
percentage  of  total  energy  intake.  If  an  individual's 
usual  daily  intake  is  above  or  below  the  AMDR, 
risks  of  chronic  disease  and/or  insufficient  intake  of 
essential  nutrients  are  increased. - 

Usual  daily  fat  intakes  of  66  percent  of  all  persons 
were  consistent  with  the  AMDR  (Table  3-2). 
Overall,  there  were  no  significant  differences 
between  FSP  participants  and  either  group  of 
nonparticipants  in  the  extent  to  which  usual  daily 
intakes  of  fat  exceeded  or  fell  below  the  AMDR. 
Adult  FSP  participants,  however,  were  significantly 
less  likely  than  higher-income  adults  to  have  usual 
daily  fat  intakes  that  exceeded  the  AMDR  (29 
percent  vs.  39  percent).  That  is,  FSP  adults  were 
less  likely  than  higher-income  nonparticipant  adults 
to  consume  more  total  fat  than  recommended 
(Figure  3-2). 

Mean  usual  daily  intakes  of  energy  from  protein 
and  carbohydrates,  relative  to  he  AMDRs,  were 
comparable  for  FSP  participants  and  nonpartici- 

-  Usual  intakes  of  macronutrients  as  a  percent  of  energy  were 
estimated  using  the  same  methods  described  in  Chapter  2  for 
estimating  usual  intake  distributions. 
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Table  3-2 — Usual  Dally  Intakes  of  Macronutrients  Compared  to  Standards 


All  persons 

Children  (age  1-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total  Fat 

%  <  AMDR  

%  within  AMDR  

%  >  AMDR  

Protein 

%  <  AMDR  

%  within  AMDR  

%  >  AMDR  

Carbohydrate 

%  <  AMDR  

%  within  AMDR  

%  >  AMDR  

Saturated  fat,  %  <  DGA 


Percent  of  Persons 


2.1 

2.6 

2.3 

2.1 

6.4 

5.5 

6.0 

6.8 

66.0 

68.0 

68.6 

65.3 

73.4 

68.4 

70.2 

75.2 

31.9 

29.4 

29.1 

32.5 

20.2 

26.1 

23.8 

*  18.0 

1.6 

3.9 

2.6 

"1.2 

1.3 

1.9  u 

1.5  u 

1.3 

98.3 

96.1 

97.4 

**98.8 

98.5 

98.0 

98.4 

98.6 

0.0  u 

0.0  u 

0.0  u 

0.0  u 

0.1  u 

0.1  u 

0.1  u 

0.1  u 

16.4 

13.0 

11.6 

*  17.6 

1.8 

2.7 

2.5 

1.5 

82.1 

83.9 

86.0 

81.2 

96.6 

95.7 

96.1 

96.8 

1.5 

3.1 

2.3 

"1.2 

1.6 

1.6  u 

1.4  u 

1.7 

31.0 

32.3 

37.0 

29.9 

16.7 

14.5 

15.9 

18.0 

Adults  (age  19-59) 

Older  adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Percent  of  Persons 


Total  Fat 

%  <  AMDR   0.7 

%  within  AMDR   62.7 

%  >  AMDR   36.6 

Protein 

%  <  AMDR   2.2 

%  within  AMDR   97.8 

%  >  AMDR   0.0 

Carbohydrate 

%  <  AMDR   24.9 

%  within  AMDR   72.6 

%  >  AMDR   2.4 

Saturated  fat,  %  <  DGA   34.8 


1.5  u 
69.1 
29.4 


6.6 
93.4 
0.0 


19.0 
75.6 
5.4 

38.0 


1.0  u 
70.2 
28.8 


4.4 
95.6 
0.0 


16.1 
79.2 

4.7 

45.6 


0.6 
'60.0 
'39.4 


1.4 
98.6 
0.0 


27.6 
70.8 
"  1.6 

32.2 


0.6  u 
60.4 
38.9 


0.2  u 
99.8 
0.0 


20.7 
77.5 
1.9 

40.2 


2.4  u 
62.8 
34.8 


0.4  u 
99.6 
0.0 


17.1 
77.8 
5.1  u 

41.0 


0.9  u 
61.5 
37.6 


0.2  u 
99.8 
0.0 


16.7 
81.0 
2.3  u 

38.8 


0.5  u 

60.0 
39.5 


0.2  u 
99.8 
0.0 


21.6 
76.8 
1.5 

40.7 


Notes:  Significant  differences  in  means  and  proportions  are  noted  by  *  (.05  level),  **  (.01  level),  or  ***  (.001  level).  Differences  are  tested  in 

comparison  to  FSP  participants,  identified  as  persons  in  fiouseholds  receiving  food  stamps  in  the  past  12  months.  See  Appendix  B  for 
standard  errors  of  estimates. 

u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 

Source:  NHANES  1999-2004  dietary  recalls.  Total  Persons'  includes  those  with  missing  FSP  participation  or  income.  Data  reflect  nutrient  intake  from 
foods  and  do  not  include  the  contribution  of  vitamin  and  mineral  supplements.  Usual  intake  was  estimated  using  C-SIDE:  Software  for  Intake 
Distribution  Estimation.  Percents  are  age  adjusted  to  account  for  different  age  distributions  of  FSP  participants  and  nonparticipants. 
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Figure  3-2 — Percent  of  Persons  with  Usual  Daily  Intakes  of  Total  Fat  Above  the  AMDR 
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Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


pants,  among  children  and  older  adults.  Adult  FSP 
participants  were  more  likely  than  higher-income 
nonparticipants  to  have  usual  daily  intakes  of 
protein  below  the  AMDR  (Figure  3-3  and  Table  3- 
2),  indicating  an  increased  risk  of  inadequate 
protein  intakes  among  FSP  adults.  In  addition,  adult 
FSP  participants  were  more  likely  than  higher- 
income  nonparticipants  to  consume  more  energy 
from  carbohydrate  than  recommended  (exceeding 
the  AMDR)  and  significantly  less  likely  to  consume 
less  energy  from  carbohydrate  than  recommended 
(below  the  AMDR)  (Figure  3-4  and  Table  3-2). 


We  assessed  usual  daily  intakes  of  saturated  fat 
relative  to  the  2005  Dietaiy  Guidelines  recommen- 
dation that  saturated  fat  account  for  less  than  10 
percent  of  total  calories  (USDHHS/USDA,  2005).' 
There  were  no  significant  differences  between  FSP 
participants  and  either  gi'oup  of  nonparticipants  in 
the  percentage  of  individuals  whose  usual  daily 
intake  of  saturated  fat  met  the  Dietaiy  Guidelines 

^  The  DRIs  do  not  include  quantitative  standards  for  saturated 
fat.  Dietaiy  Guidelines  recommendations  are  intended  for 
adults  and  children  over  2  years  of  age  (USDHHSAJSDA, 
2005).  For  this  reason,  children  up  to  24  months  are  excluded 
from  comparisons  of  usual  daily  intakes  of  saturated  fat  to  the 
Dietaiy  Guidelines  standard. 


Figure  3-3 — Percent  of  Adults  with  Usual  Daily 
Intakes  of  Protein  Relative  to  the  AMDR 


100% 


60% 


S  40% 


20% 


0% 


93% 

1 

1%- 
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B  Below  AMDR 


iWthinAMDR 


*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
Between-group  differences  for  children  and  older  adults 
w/ere  not  statistically  significant. 


Figure  3-4 — Percent  of  Adults  with  Usual  Daily 
Intakes  of  Carbohydrates  Relative  to  the  AMDR 
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Income-eligible 


Higher-income 


J  Below  AMDR 


I  Within  AMDR 


□  Above  AMDR 


*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
Between-group  differences  for  children  and  older  adults 
w^ere  not  statistically  significant. 
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recommendation.  In  all  three  participant  groups,  the 
percentage  of  children  who  met  this  standard  was 
substantially  lower  than  the  percentage  of  adults 
(15-18  percent  vs.  32  to  46  percent)  (Table  3-2). 

24-Hour  Intakes  of  Energy  from  Solid  Fats, 
Alcoholic  Beverages,  and  Added  Sugars 

Dietary  patterns  recoimiiended  in  the  Dietary 
Guidelines  for  Americans  and  MyPyramid  food 
guidance  system  include  specific  discretionary 
calorie  allowances  based  on  energy  needs  for  age 
and  gender  groups.  Discretionary  calories  are 
defined  as  calories  that  can  be  used  flexibly  after 
nutrient  requirements  are  met  (Britten,  2006).''  The 
allowances  are  based  on  estimated  energy  needs 
and  calories  in  the  most  nutrient  dense  form  (fat- 
free  or  lowest  fat  form,  with  no  added  sugars)  of 
the  various  foods  needed  to  meet  recommended 
nutrient  intakes  (Basiotis  et  al.,  2006). 

The  most  generous  allowance  for  discretionaiy 
calories  in  the  MyPyramid  food  intake  patterns 
(based  on  age,  gender,  and  level  of  physical 
activity)  is  20  percent  of  total  energy  needs  (for 
physically  active  boys  age  14  to  18).  Table  3-3 
shows  discretionary  calorie  allowances  for  seden- 
tary individuals  by  age  group. 

A  method  for  assessing  discretionary  energy  intake 
was  introduced  by  USDA's  Center  for  Nutrition 
Policy  and  Promotion  (CNPP)  (Basiotis  et  al., 
2006).  CNPP  measured  discretionary  calories  from 
SoFAAS  (solid  fats,  alcoholic  beverages,  and  added 
sugar)  using  data  from  the  NHANES  Individual 
Foods  Files  (energy  and  grams  of  alcohol)  and 
A^Pjraw/i:/ Equivalents  database  (discretionary 
solid  fats  and  added  sugars).  Following  CNPP,  we 
used  these  measures  to  compute  the  total  number 
of  calories  provided  by  SoFAAS  for  FSP  partici- 
pants and  nonparticipants  based  on  24-hour  intakes 
(see  Appendix  A).  Total  calories  from  SoFAAS 
should  be  viewed  as  lower-bound  estimates  of 
discretionary  energy  intake  because  discretionaiy 
calories  may  also  come  from  additional  amounts  of 
the  nutrient-dense  foods  recommended  in  the 
MyPyramid  food  intake  patterns. 

*'  Individuals  may  satisfy  nutrient  requirements  with  the  fewest 
calories  by  eating  nutrient  dense  foods.  Calories  remaining  in 
their  estimated  energy  requirement  are  discretionary. 


Table  3-3— Estimated  Discretionary  Calorie 
Allowances  for  Sedentary  Individuals 


Estimated 

Discretionary 

Estimated 

discretionary 

calories  as 

Gender/ 

daily  calorie 

calorie 

percent  of 

age  group 

needs 

allowance 

total 

Children 

2-3  yrs 

1000 

165 

16.5% 

4-8  yrs 

1300 

170 

13.1 

Females 

9-13  yrs 

1600 

130 

8.1 

14-18  yrs 

1800 

195 

10.8 

19-30  yrs 

2000 

265 

13.3 

31-50  yrs 

1800 

195 

10.8 

51+  yrs 

1600 

130 

8.1 

Males 

9-13  yrs 

1800 

195 

10.8 

14-18  yrs 

2200 

290 

13.2 

19-30  yrs 

2400 

360 

15.0 

31-50  yrs 

2200 

290 

13.2 

51+ yrs 

2000 

265 

13.3 

Source:  www.MyPyramid.gov/pyramid/discretionary 
calories  amount.html 


On  average,  FSP  participants  obtained  a  signifi- 
cantly greater  share  of  their  daily  energy  intake 
from  SoFAAS  than  either  income-eligible  or  higher- 
income  nonparticipants  (Figure  3-5  and  Table  C- 1 ). 
On  average,  41  percent  of  FSP  participants'  daily 
energy  intake  was  contributed  by  SoFAAS,  com- 
pared with  39  and  38  percent  for  income-eligible 
and  higher-income  nonparticipants,  respectively. 
Differences  for  the  overall  populations  reflect 
differences  among  adults;  for  children  and  older 
adults,  there  were  no  significant  differences  be- 
tween FSP  participants  and  either  group  of  nonpar- 
ticipants in  the  mean  proportion  of  usual  energy 
intakes  contributed  by  SoFAAS  (Figure  3-5). 

Energy  Density 

The  Dietaiy  Guidelines  stresses  the  importance  of 
consuming  foods  so  that  individuals  stay  within 
their  energy  needs.  In  developing  the  2005  edition 
of  the  Guidelines,  the  Dietary  Guidelines  Advi- 
sory Committee  concluded  that,  while  the  available 
scientific  data  were  insufficient  to  determine  the 
contribution  of  energy  dense  foods  to  unhealthy 
weight  gain  and  obesity,  there  was  suggestive 
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Figure  3-5— Average  Percent  of  Energy  from  Solid  Fats,  Alcoholic  Beverages,  and  Added  Sugars 
(SoFAAS) 

100%  -I  


All  persons  Children  Adults  Older  adults 


□  FSP  ■  Income-eligible  □  Higher  income 


*  Denotes  statistically  significant  difference  fronn  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
Note:  Calories  from  alcohol  include  calories  from  carbohydrate  in  beer  and  wine,  and  calories  from  grams  of  alcohol  in  all 
alcoholic  beverages  except  cooking  wine. 


evidence  that  consuming  energy  dense  meals  may 
contribute  to  excessive  caloric  intake  and  that, 
conversely,  eating  foods  of  low  energy  density  may 
be  a  helpful  strategy  to  reduce  energy  intake  when 
trying  to  maintain  or  lose  weight  (USDHHS/USDA, 
2005). 

The  energy  density  of  a  food  is  equivalent  to  the 
available  food  energy  per  unit  weight  (e.g.,  calories 
per  gram).  The  energy  density  of  individual  foods 
depends  on  the  composition  of  the  food:  the 
relative  concentration  of  energy-providing  nutrients 
(fat,  carbohydrate,  protein),  alcohol  (which  pro- 
vides almost  as  many  calories  per  gm  as  fat),  and 
water.  Water  content  may  be  the  single  most 
influential  characteristic  in  determining  energy 
density  (Drewnowski,  2005).  For  example,  whole 
grains  and  cereal,  which  have  low  water  content, 
are  energy  dense,  while  fruits,  vegetables,  and  milk, 
which  have  high  water  content,  are  energy  dilute. 
Beverages,  which  are  mostly  water,  may  have 
comparable  energy  densities  despite  important 
differences  in  nutrient  content.  For  example,  orange 
juice,  1  %  milk,  and  regular  cola  all  provide  roughly 
0.43  kcal  per  gm  (Drewnowski  and  Specter,  2004). 

Assessing  the  energy  density  of  combinations  of 
foods  (the  total  diet)  is  not  straightforward. There 


'  Ledikwe  et  al.  (2005)  compared  eight  approaches  to 
estimating  the  energy  density  of  the  total  diet:  one  approach 
included  only  foods,  and  seven  inchided  foods  and  various 
24  Chapter  3 


is  no  scientific  consensus  about  which  of  several 
potential  approaches  should  be  used.  We  estimated 
energy  density  using  a  method  that  considers  only 
foods — solid  items  and  liquid/soft  items  that  are 
typically  consumed  as  foods,  such  as  soups  and  ice 
cream — and  excludes  all  beverages. 

For  FSP  participants  and  both  groups  of  nonpartici- 
pants,  energy  density  of  the  diet  decreased  as  age 
increased  (Figure  3-6  and  Table  C-2).  This  is 
consistent  with  general  trends  in  energy  require- 
ments— children,  whose  diets  must  support  ongoing 
growth  and  physical  development,  have  greater 
energy  needs  than  adults. 

Overall,  there  were  no  significant  differences  in  the 
mean  energy  density  of  foods  consumed  by  FSP 
participants  and  income-eligible  nonparticipants 
(Figure  3-6).  Adult  FSP  participants,  however,  had 
diets  with  higher  mean  energy  density,  compared 
with  adult  higher-income  nonparticipants  ( 1 .74 
calories  per  gram  versus  1 .69  calories  per  gram); 
this  difference  was  due  to  a  difference  among 
females.  Mean  energy  densities  of  children  and 


combinations  of  beverages.  They  concluded  that  inclusion  of  all 
beverages  may  result  in  meaningless  measures  of  energy 
density  if  drinking  water  is  not  included  because  persons  vary 
with  respect  to  their  source  of  liquids  and  energy  density  will 
be  overstated  for  persons  consuming  (unmeas-  ured)  drinking 
water.  Dietary  sur\'eys  (including  NHANES  99-02)  generally 
do  not  collect  infomiation  on  water  intake. 
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Figure  3-6 — Mean  Energy  Density  of  Foods 


Table  3-4— Weight  Categories  Based  on  BMI 


■5 


Children 


Adults 


Older  adults 


IFSP  ■Income-eligible  □  Higher  income 


*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


older  adults  were  comparable  for  FSP  participants 
and  higher-income  nonparticipants. 

Body  Mass  Index  as  an  Indicator  of  the 
Appropriateness  of  Usual  Daily  Energy 
Intakes 

BMI  is  a  measure  of  the  relationship  between 
weight  and  height  and  is  the  commonly  accepted 
index  for  classifying  adiposity  (fatness) 
(Kuczmarski  and  Flegal,  2000).''  Individuals  can  be 
assigned  to  one  of  four  weight  categories  based  on 
guidelines  from  the  Centers  for  Disease  Control 
and  Prevention  (CDC)  (Table  3-4).  A  BMI  in  the 
healthy  range  indicates  that  usual  daily  energy 
intake  is  consistent  with  requirements;  a  BMI 
below  the  healthy  range  indicates  inadequate  usual 
daily  energy  intake;  and  a  BMI  above  the  healthy 
range  indicates  that  usual  daily  energy  intake 
exceeds  requirements. 

We  assigned  NHANES  sample  members  to  weight 
categories  based  on  their  BMI.  Among  all  persons, 
2.3  percent  were  classified  with  a  BMI  below  the 
healthy  range,  42  percent  were  classified  with 
healthy  weight,  and  56  percent  with  BMI  above  the 
healthy  range  (Table  C-3). 

As  shown  in  Table  3-4,  adults  with  BMI  above  the 
healthy  range  are  classified  as  overweight  or  obese; 
children  are  classified  as  "at  risk  for  overweight"  or 

BMI  =  Weight  (kg)  -  Height  (m)-. 


Adults 

Children^ 

Underweight 

BMK18.5 

BMI<5'h% 

Healthy  weight 

18.5<BMI<25 

5«^%<BMI<85*% 

At  risk  for  overwgt 

n.a. 

85th  %<  BMI  <95'^'% 

Overweight 

25  <  BMI  <  30 

BMI  >  95th  % 

Obese 

BMI  >  30 

n.a. 

n.a.  Not  applicable. 

"  Children  are  categorized  based  on  comparison  of  BMI  with  the 
percentiles  of  the  CDC  BMI-for-age  growth  chart.  The  growth  charts 
were  developed  based  on  pooled  data  from  past  national  U.S.  health 
examination  surveys  (1963-1994)  (Kuczmarski,  etal.,  2000), 


overweight.  CDC  does  not  use  the  term  "obese" 
for  children  due  to  uncertainty  in  identifying 
children  during  critical  periods  of  growth  as  having 
true  excess  body  fat,  versus  lean  muscle  and  large 
frame,  based  on  BMI. 

Among  all  age  groups,  the  distribution  of  BMIs  for 
FSP  participants  was  significantly  different  from 
the  BMI  distributions  of  both  income-eligible  and 
higher-income  nonparticipants  (Figure  3-7  and 
Table  C-3).  Data  on  BMI  are  presented  separately 
for  males  and  females  because  findings  differed 
substantially  by  gender.  Differences  between  FSP 
participants  and  income-eligible  nonparticipants 
were  largely  due  to  females.  Differences  between 
FSP  participants  and  higher  income  nonparticipants 
were  observed  for  both  males  and  females,  but  the 
nature  of  the  differences  was  not  the  same. 

Among  females,  FSP  participants  were  less  likely  to 
have  healthy  weights  and  more  likely  to  be  in  the 
top  weight  category  (overweight  for  children;  obese 
for  adults  and  older  adults)  compared  with  income- 
eligible  nonparticipants.  This  finding  was  consistent 
across  age  groups  (children,  adults,  and  older 
adults)  (Figure  3-7).  This  same  pattern  was  ob- 
sei-ved  for  the  comparison  of  FSP  females  and 
higher-income  nonparticipant  females,  but  the 
between-group  differences  were  larger  (Figure  3-7). 

Male  children  showed  a  pattern  similar  to  females: 
FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  have  heahhy  weights  and 
more  likely  to  be  overweight.  Among  adult  and 
older  adult  males,  however,  FSP  participants  were 
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Figure  3-7 — Distribution  of  Food  Stamp  Participants  and  Nonparticipants  by  Weight  Status 
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1  Underweight  B  Healthy  weight  □  Overweight  □  Obese 


1  Underweight  BHealthy  weight  □  Overweight  □  Obese 


*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better  based  on  chi-square  tests  of  the 
distributions  of  weight  status.  Estimates  are  age  adjusted. 

Note:  The  percent  underweight  is  4  percent  or  less  in  all  age-by-gender  groups  (Table  C-3).  


Abt  Associates  Inc. 


Chapter  3 


26 


more  likely  than  higher-income  nonparticipants  to 
have  healthy  weights  and  less  likely  to  be  over- 
weight, with  little  difference  in  obesity  rates  (Figure 
3-7).  The  magnitude  of  the  between-group  differ- 
ences was  largest  for  adult  males,  with  a  10 
percentage  point  difference  in  rates  of  healthy 
weight  and  overweight  for  FSP  participants  and 
higher-income  nonparticipants. 

Summary 

Data  from  NHANES  1999-2004  show  that  mean 
usual  energy  intakes,  by  broad  age  group,  were 
comparable  for  FSP  participants  and  both  income- 
eligible  and  higher-income  nonparticipants.  The 
only  difference  was  found  among  older  adult 
males,  with  FSP  participants  consuming,  on 
average,  87  percent  of  the  calories  consumed  by 
higher-income  nonparticipant  older  adult  males. 

In  contrast,  comparison  of  the  adequacy  of  long 
run  energy  intakes,  measured  by  BMI,  shows 
significant  differences  between  FSP  participants 
and  both  groups  of  nonparticipants. 

•  Female  FSP  participants  in  all  age  groups  were 
less  likely  to  have  healthy  weights  and  more 
likely  to  be  in  the  top  weight  category 
(overweight  for  children;  obese  for  adults  and 
older  adults)  compared  with  female 
nonparticipants. 

•  Male  children  showed  a  pattern  similar  to 
females:  FSP  participants  were  less  likely  to  have 
healthy  weights  and  more  likely  to  be  in  the  top 
weight  category. 

•  Adult  and  older  adult  male  FSP  participants,  in 
contrast,  were  more  likely  to  have  healthy 
weights  and  less  hkely  to  be  overweight, 
compared  with  higher-income  nonparticipants. 

The  findings  of  comparable  mean  usual  energy 
intakes  and  different  BMI  distributions  suggest 
either  different  levels  of  physical  activity  between 
groups,  or  different  levels  of  misreporting  on 
dietary  recalls.  It  is  beyond  the  scope  of  this 
research  to  identify  the  source  of  the  inconsistency. 


Sources  of  energy 

Usual  intakes  of  macronutrients  (protein,  carbohy- 
drate, and  total  fat)  were  within  acceptable  ranges 
for  the  majority  of  persons.  In  contrast,  a  majority 
of  persons  had  usual  intake  of  saturated  fat  above 
recommended  levels.  And  mean  intakes  of  solid 
fats,  alcoholic  beverages,  and  added  sugars 
(SoFAAS)  were  in  excess  of  average  discretionary 
calorie  allowances.  Specific  findings  include: 

•  Over  95  percent  of  children  consumed  protein 
and  carbohydrate  within  acceptable  ranges,  but 
20  percent  of  children  consumed  too  much 
energy  from  total  fat,  and  83  percent  consumed 
too  much  saturated  fat. 

•  Nearly  all  adults  and  older  adults  consumed 
protein  within  acceptable  ranges,  but  about  37 
percent  consumed  too  much  total  fat,  about  60 
percent  consumed  too  much  saturated  fat,  and 
about  22  percent  consumed  too  few  carbohy- 
drates. 

•  On  average  for  all  persons,  38  percent  of  calories 
were  consumed  from  solid  fats,  alcoholic  bever- 
ages, and  added  sugars  (SoFAAS).  This  percent- 
age varied  only  slightly  across  age  groups.  This 
level  is  far  in  excess  of  the  maximum  discretion- 
ary calorie  allowance  of  1 5  percent  of  calories. 

Among  children  and  older  adults,  there  were  no 
statistically  significant  differences  between  FSP 
participants  and  nonparticipants  in  sources  of 
energy.  Adult  FSP  participants  differed  from 
higher-income  nonparticipants  on  a  number  of 
measures:  they  were  less  likely  to  overconsume 
total  fat  or  underconsume  carbohydrates;  they  were 
somewhat  less  likely  to  consume  enough  protein; 
they  consumed  more  energy  from  SoFAAS;  and 
they  consumed  foods  with  higher  mean  energy 
density. 
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Chapter  4 

Meal  and  Snack  Patterns 

In  this  chapter,  we  examine  meal  and  snack 
patterns  of  FSP  participants  and  nonparticipants. 
We  look  first  at  the  proportion  of  FSP  participants 
and  nonparticipants  who  consumed  specific  meals, 
and  the  average  number  of  snacks  consumed  per 
day.'  We  then  assess  the  quality  of  the  meals  and 
snacks  consumed  by  FSP  participants  and  nonpar- 
ticipants using  three  measures  listed  in  the  box  to 
the  right.  Energy  density  and  the  percentage  of 
energy  contributed  by  SoFAAS  were  described  in 
Chapter  3.  Nutrient  density  assesses  nutrient 
content  relative  to  energy  content,  or  the  amount 
of  nutinents  received  per  calorie  consumed.  All  of 
the  analyses  presented  in  this  chapter  are  based  on 
the  single  24-hour  recall  completed  by  NHANES 
respondents,  and  represent  average  dietary 
behaviors  for  each  group.^ 

Meals  Eaten 

NHANES  24-hour  dietaiy  recall  respondents  were 
asked  to  report,  for  every  food  and  beverage,  the 

'  Tables  and  figures  in  this  chapter  focus  on  estimates  by  age 
group.  Results  by  age  group  and  gender  are  included  in 
Appendix  C,  and  cited  where  appropriate. 

-  "Usual  intakes"  are  not  presented  because  the  focus  is  on 
mean  intakes,  not  the  percentage  of  the  population  above  or 
below  a  cutoff  Usual  intakes  are  needed  to  obtain  coiTect 
estimates  of  the  population  distribution,  but  are  not  needed  for 
valid  estimates  of  mean  intakes. 


MEAL  AND  SNACK  PAHERNS 

Data 

•  NHANES  1999-2004:  Single  24-hour  recall  per  person 
Measures 

•  Number  of  meals  and  snacks  eaten 

•  Nutritional  quality  of  each  meal  and  all  snacks 

a)  Energy  density 

b)  Percentage  of  energy  from  SoFAAS  (solid  fat  and 
added  sugar) 

c)  Nutrient  density 


eating  occasion  (breakfast,  lunch,  dinner,  or  snack) 
and  the  time  of  day  at  which  the  food  or  beverage 
was  consumed.  We  used  these  data  to  deteraiine 
the  proportions  of  individuals  who  ate  each  of  the 
three  main  meals,  the  proportion  who  ate  all  three 
main  meals,  and  the  total  number  of  snacks  eaten. 
Classifications  of  eating  occasions  are  self- 
reported  and  reflect  respondents'  perceptions 
about  what  constituted  a  meal  vs.  a  snack. 
NHANES  "cleaned"  the  meal  codes  for  consis- 
tency with  respect  to  meals  reported  at  unusual 
times.  The  data  contain  16  meal  codes  corre- 
sponding to  English  and  Spanish  meal  names,  and 
we  recoded  these  as  breakfast,  lunch,  dinner,  and 
snacks,  as  described  in  Appendix  A.^ 

FSP  participants  were  less  likely  than  either  in- 
come-eligible nonparticipants  or  higher-income 

'  For  snacks,  we  counted  the  number  of  distinct  snack  times, 
rather  than  the  number  of  foods  reported  as  snacks. 


Figure  4-1 — Percent  of  Persons  Reporting  All  Three  Main  Meals  (Breakfast,  Lunch,  and  Dinner) 
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I  FSP  ■Income-eligible  □Higher-income 


*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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nonparticipants  to  have  eaten  all  three  main  meals 
(Figure  4-1).  The  difference  between  FSP  partici- 
pants and  income-eligible  nonparticipants  in  the 
percent  reporting  all  three  main  meals  was  mainly 
due  to  older  adults  (38  percent  vs.  51  percent).  A 
difference  between  FSP  participants  and  higher- 
income  nonparticipants  in  the  percent  reporting  all 
three  meals  was  observed  for  all  three  age  groups, 
but  was  smallest  for  children  (60  percent  vs.  69 
percent)  and  largest  for  older  adults  (38  percent 
vs.  70  percent). 

Data  on  individual  meals  show  that: 

•  FSP  participants  were  more  likely  to  skip  lunch 
than  income-eligible  nonparticipants  (Table  4- 
1).  Only  69  percent  of  FSP  participants 
reported  eating  lunch,  compared  with  75 


percent  of  income-eligible  nonparticipants.  This 
difference  was  not  apparent  among  children — 
82  percent  of  children  in  both  groups  reported 
a  lunch — but  was  noted  for  adults  (66  percent 
vs.  73  percent)  and  older  adults  (58  percent  vs. 
69  percent). 

•  Roughly  equal  proportions  of  FSP  participants 

and  income-eligible  nonparticipants  reported 
eating  breakfast  (about  75  percent)  and 
roughly  equal  proportions  reported  eating 
dirmer  (about  85  percent). 

•  FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  eat  each  type  of 
meal.  This  was  true  for  all  three  age  groups. 
The  between-group  differences  were  largest  for 
lunch  among  adults  (66  percent  vs.  80  percent) 
and  older  adults  (58  percent  vs.  80  percent). 


Table  4-1 — Percent  of  Persons  Reporting  Different  IVIeals  and  Average  Number  of  Snacks  Reported 


All  persons 

Children  (age  1-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Percent  eating 

Breakfast   

Lunch   

Dinner   

All  three   

Average  nunnber  of  snacks  

80.1 
79.5 
90.8 

58.8 

2.3 

73.6 
69.1 
85.3 

44.2 

2.2 

76.2 
"74.8 
86.5 

*48.5 

2.2 

"*81.8 
"*82.0 
"'92.6 

"*63.2 

"2.4 

81.6 
85.4 
91.0 

64.9 

2.5 

78.0 
82.8 
88.6 

59.7 

2.4 

78.8 
82.0 
87.6 

56.9 

2.5 

***83.0 
'"87.3 

"92.9 

"'68.6 
2.5 

Adults  (age  19-59) 

Older  adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Percent  eating 

Breakfast   

76.0 

68.4 

71.4 

"*78.0 

91.9 

84.4 

88.1 

"'93.3 

Lunch   

77.5 

66.0 

'  73.2 

"'80.2 

76.9 

58.4 

*  68.6 

"*80.1 

Dinner   

90.6 

85.0 

86.0 

"*92.3 

91.6 

81.0 

86.5 

■"93.3 

All  three   

54.3 

38.8 

43.7 

'"58.8 

64.6 

38.2 

"51.4 

"*69.6 

Average  number  of  snacks  

2.3 

2.2 

2.2 

2.4 

2.0 

1.8  u 

1.8 

"2.1 

Notes:  Significant  differences  in  means  and  proportions  are  noted  by  *  (.05  level),  **  (.01  level),  or     (.001  level).  Differences  are  tested  in 
comparison  to  FSP  participants,  identified  as  persons  in  households  receiving  food  stamps  In  the  past  12  months. 

Source:  NHANES  1999-2004  dietary  recalls.  Estimates  are  based  on  a  single  dietary  recall  per  person.  Excludes  pregnant  and  breastfeeding  women 
and  infants.  Total  Persons'  includes  persons  with  missing  food  stamp  participation  or  income.  Percents  are  age  adjusted  to  account  for 
different  age  distributions  of  FSP  participants  and  nonparticipants. 
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Analysis  of  data  by  gender  indicated  that,  for  both 
adults  and  older  adults,  the  differences  noted 
between  FSP  participants  and  income-eligible 
nonparticipants  in  the  proportions  who  ate  lunch 
(significantly  lower  for  FSP  participants)  were  due 
to  differences  among  females  (Table  C-5). 

Snacks  Eaten 

FSP  participants  and  income-ehgible  nonpartici- 
pants had  comparable  snacking  patterns — an 
average  of  2.2  snacks,  overall,  ranging  from  1.8 
snacks  for  older  adults  to  2.5  snacks  for  children 
(Table  4-1).  In  comparison  to  higher-income 


nonparticipants,  however,  FSP  participants  con- 
sumed significantly  fewer  snacks,  on  average  (2.2 
vs.  2.4).  This  difference  was  largely  due  to  older 
adults  (1.8  vs.  2.1). 

Energy  Density  of  Meals  and  Snacks 

Mean  energy  density  was  consistently  highest  for 
snacks  and  lowest  for  breakfast  (Figure  4-2), 
indicating  that  the  mix  of  foods  consumed  as 
snacks  provided  a  higher  concentration  of  energy 
per  gram  than  foods  consumed  for  breakfast.^ 

^  See  Chapter  3  for  a  description  of  the  energy  density  measure 
used  in  this  analysis. 


Figure  4-2 — Energy  Density  of  Meals  and  Snacks 
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*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Mean  energy  densities  were  consistently  higher  for 
lunches  than  for  dinners. 

Overall,  there  were  no  significant  differences 
between  FSP  participants  and  either  group  of 
nonparticipants  in  the  energy  density  of  meals  and 
snacks  (Table  C-2).  However,  several  differences 
were  noted  for  individual  age  groups  (Figure  4-2). 


from  SoFAAS  than  either  income-eligible  or  higher- 
income  nonparticipants.  This  is  true  of  each 
individual  meal  and  snacks,  except  dinner  (Figure 
4-4  and  Table  C-1).  Roughly  30  percent  of  the 
calories  in  the  dinners  eaten  by  all  three  groups 
came  from  SoFAAS.  In  all  three  groups,  SoFAAS 
calories  were  highest  in  snacks  (about  50  percent  of 
total  calories). 


Among  children,  the  energy  density  of  breakfasts 
and  dinners  eaten  by  FSP  children  was  significantly 
lower  than  the  energy  density  of  breakfasts  and 
dinners  eaten  by  higher-income  nonparticipant 
children  (1.90  vs.  2.00  to  2.02).  The  same  is  true 
of  the  dinners  eaten  by  older  adult  FSP  partici- 
pants, relative  to  income-eligible  nonparticipant 
older  adults  (1.41  vs.  1.55).  In  contrast,  the 
energy  density  of  lunch  and  dinner  eaten  by  FSP 
adults  was  significantly  higher  than  that  of  higher- 
income  nonparticipant  adults  (2. 11  vs.  2.02  and 
1.90  vs.  1.82,  respectively). 

Analysis  by  gender  indicated  that  the  difference 
among  older  adults  is  attributable  to  a  difference 
among  males  and  the  difference  among  adults  is 
entirely  attributable  to  a  difference  among  females 
(Figure  4-3). 

Energy  from  Solid  Fats,  Alcoholic 
Beverages,  and  Added  Sugars  in  Meals 
and  Snacks 

In  Chapter  3  we  found  that  FSP  participants 
obtained  a  greater  share  of  their  energy  intake 


All  of  the  significant  differences  noted  in  the  overall 
sample  are  attributable  to  differences  among  adults; 
no  significant  differences  in  the  percentage  of 
calories  from  SoFAAS  were  noted  for  either 
children  or  older  adults. 

Differences  in  SoFAAS  intakes  for  adult  FSP 
participants  and  higher  income  nonparticipants  are 
shown  by  gender  in  Figure  4-5.  Both  male  and 
female  FSP  participants  consumed  a  higher  per- 
centage of  calories  from  SoFAAS  with  breakfast 
and  snack  foods;  adult  female  FSP  participants  also 
consumed  more  SoFAAS  than  their  higher  income 
counterparts  at  lunch  and  dinner. 

Nutrient  Density  of  Meals  and  Snacks 

We  examined  the  nutritional  quality  of  individual 
meals  and  snacks  and  of  all  meals  and  snacks 
combined,  using  a  measure  of  nutrient  density. 
Nutrient  density  is  a  ratio  that  measures  the  nutrient 
contribution  of  a  food  relative  to  its  energy  contri- 
bution. This  concept  has  been  around  for  more 
than  30  years,  and  has  recently  received  renewed 
attention  because  the  Dietary  Guidelines  for 


Figure  4-3 — Energy  Density  of  Meals  and  Snacks:  Adult  Females 
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Figure  4-4— Percent  of  Energy  from  Solid  Fats,  Alcoholic  Beverages,  and  Added  Sugars  (SoFAAS): 
All  Persons 
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Figure  4-5 — Percent  of  Energy  from  SoFAAS:  Adults 
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Americans  and  MyPyramid recommendations 
emphasize  the  need  for  individuals  to  choose 
"nutrient-dense"  foods  to  meet  nutrient  require- 
ments without  exceeding  energy  requirements. 
"Nutrient-dense"  foods  are  defined  as  "low-fat 
forms  of  foods  in  each  food  group  and  forms  free 
of  added  sugar." 

There  is  a  pressing  need  to  develop  a  standard 
definition  of  nutrient  density  that  can  be  under- 
stood by  individuals  and  used  by  researchers. 
Among  the  several  existing  approaches,  the 
Naturally-Nutrient-Rich  (NNR)  score  is  viewed  by 
some  to  hold  the  most  promise  (Drewnowski, 
2005;  Zelman  and  Kemiedy,  2005).  The  NNR  is  a 
nutrients-to-calories  ratio  that  considers  nutrients 
commonly  included  in  efforts  to  define  healthy 
diets  (Drewnowski,  2005).  The  NNR,  as  initially 
conceived,  excludes  fortified  foods. 

For  our  analysis,  we  used  a  modified  NNR — the 
NR  (Nutrient-Rich)  score — that  is  not  limited  to 
naturally  occurring  nutrients.  We  include  fortified 
foods  in  the  analysis  because  these  foods  make 
important  contributions  to  nutrient  intakes  (Subar 
et  al,  1998a  and  1998b).  The  NR  scores  pre- 
sented in  this  report  consider  the  1 6  nutrients 
shown  in  Table  4-2.'* 

The  NR  score  for  a  food  is  constructed  as  the 
weighted  average  of  the  contributions  of  16  nutri- 
ents, with  nutrient  contributions  measured  as  a 
percent  of  daily  value  (DV)  contributed  per  2000 
kcal  of  the  food  (DVs  are  shown  in  Table  4-2; 
derivation  of  the  NR  score  is  described  in  Appen- 
dix A).  The  NR  score  for  a  meal  or  the  full 
complement  of  meals  and  snacks  is  similarly 
constmcted,  after  aggregating  the  nutrient  contri- 
butions of  all  foods  consumed. 

The  NR  score  provides  a  method  of  assessing 
multiple  key  nutrients  simultaneously.  Mean  NR 
scores  must  be  interpreted  with  caution.  The  NR 
score  is  not  designed  to  assess  nutrient  adequacy. 


"*  The  nutrients  are  the  same  as  those  used  by  Drewnowski, 
with  the  following  exceptions.  Vitamin  D  was  not  included 
because  it  was  not  available  in  the  NHANES  data.  Additional 
nutrients  available  in  NHANES  (magnesium,  dietary  fiber,  and 
the  essential  fatty  acids  linoleic  acid  and  alpha-linolenic  acid) 
were  added. 
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Table  4-2 — Nutrients  and  Recommended  Daily 
Values  (DVs)  Used  to  Calculate  Nutrient-Rich 
Scores^ 


Nutrient 

Value 

Nutrient 

Value 

Calcium 

1300  mg 

Vitamin  B12 

2.4  lag 

Folate 

400  lag 

Vitamin  C 

90  mg 

Iron 

18  mg 

Vitamin  E 

15  mg 

Magnesium 

420  mg 

Zinc 

11  mg 

Potassium 

4.7  g 

Dietary  Fiber 

38  g 

Riboflavin 

1.3  mg 

Linoleic  acid 

17g 

Thiamin 

1.2  mg 

a-Linolenic  acid 

1.6g 

Vitamin  A  (RAE) 

900  mg 

Protein 

56  g 

"  Daily  values  are  the  maximum  RDAor  Al  specified  for  an  age  group, 
excluding  pregnant  and  lactating  women. 


Higher  NR  scores  indicate  a  higher  concentration  of 
nutrients  per  calorie  but,  because  the  score  is 
normalized  to  2,000  kcal,  it  does  not  provide  an 
absolute  measure  of  nutrient  intake  relative  to 
DVs.  Furthermore,  NR  scores  do  not  account 
negatively  for  excessive  concentrations  of  nutri- 
ents such  as  saturated  fat,  cholesterol,  and  sodium, 
which  should  be  consuined  in  moderation.  And 
finally,  the  score  weights  all  nutrients  equally. 
Thus,  a  person  consuming  2000%  DV  of  one 
nutrient  will  have  a  higher  NR  score  from  that 
single  nutrient  than  a  person  consuming  exactly 
100%  DV  of  all  nutrients. 

Nutrient-Rich  (NR)  Scores  for  Individual  Meals 
Mean  NR  scores  were  consistently  higher  for 
breakfast  (1 14  to  154;  Figure  4-6)  and  lower  for 
lunch  and  dinner  (range  of  86  to  109),  indicating 
that  the  mix  of  foods  consumed  at  breakfast  meals 
provided  a  higher  concentration  of  nutrients  per 
calorie  consumed  than  foods  consumed  for  lunch 
and  dinner. 

Differences  between  FSP  participants  and  nonpar- 
ticipants  in  mean  NR  scores  varied  by  meal  and  by 
age  group.  Where  significant  differences  were 
noted,  FSP  participants  generally  had  lower  mean 
scores  than  nonparticipants,  indicating  that,  on  a 
calorie-per-calorie  basis,  the  meals  consumed  by 
FSP  participants  provide  fewer  nutrients  than  the 
meals  consumed  by  nonparticipants. 

Among  children,  mean  NR  scores  for  meals  were 
generally  coinparable  for  FSP  participants  and  both 
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Figure  4-6 — Nutrient-Rich  (NR)  Scores  for  Meals  and  Snacks 
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groups  of  nonparticipants  (Figure  4-6).  The  one 
exception  was  that  FSP  children  had  significantly 
lower  breakfast  NR  scores,  on  average,  than 
higher-income  nonparticipant  children  (147  vs. 
154). 

Among  adults,  FSP  participants  had  significantly 
lower  NR  scores  than  higher-income  nonpartici- 
pants for  all  three  meals.  For  income-eligible 
nonparticipants,  the  pattern  of  differences  var- 
ied— FSP  adults  had  a  significantly  higher  mean 
NR  score  than  income-eligible  nonparticipants  for 
breakfast  (126  vs.  1 14),  but  a  significantly  lower 
mean  NR  score  for  lunch  (87  vs.  93). 

Among  older  adults,  differences  were  noted 
between  FSP  participants  and  nonparticipants  for 
NR  scores  for  breakfast  and  lunch,  but  not  for 
dinner.  On  average,  FSP  older  adults  had  a 
significantly  lower  NR  score  for  breakfast  than 
either  income-eligible  or  higher-income  nonpartici- 
pant older  adults  (124  vs.  137  and  154).  In  addi- 
tion, FSP  older  adults  had  a  significantly  lower 
mean  NR  score  for  lunch  than  higher-income 
nonparticipants  ( 1 00  vs.  107). 

Analysis  of  data  by  gender  indicated  that,  as  noted 
previously,  many  of  the  differences  between  FSP 
adults  and  higher-income  nonparticipant  adults 
were  concentrated  among  females.  FSP  adult 
females  had  lower  NR  scores  than  higher-income 


nonparticipants  for  eveiy  meal:  123  vs.  139  for 
breakfast;  85  vs.  97  for  lunch;  and  92  vs.  102  for 
dinner  (Table  C-7).  Among  adult  males,  there  were 
no  significant  difference  in  mean  NR  scores 
between  FSP  participants  and  higher-income 
nonparticipants. 

NR  Scores  for  Snacks 

Snacks  consumed  by  FSP  participants  and  nonpar- 
ticipants had  lower  nutrient  density  than  each  type 
of  meal  (Figure  4-6).  Among  children  and  older 
adults,  the  nutrient  density  of  snacks  was  compa- 
rable for  FSP  participants  and  both  groups  of 
nonparticipants.  Adult  FSP  participants  consumed 
snacks  with  lower  nutrient  density  than  higher- 
income  adults  (65  vs.  73),  and  consistent  with  the 
findings  for  meals. 

Scores  for  All  Meals  and  Snacks  Combined 

Mean  NR  scores  for  total  daily  intakes  were 
comparable  for  FSP  participants  and  income- 
eligible  nonparticipants,  overall  and  for  all  age 
groups  (Figure  4-7).  On  the  other  hand,  mean  NR 
scores  were  significantly  lower  for  FSP  partici- 
pants than  for  higher-income  nonparticipants, 
except  for  children.  As  noted  above,  differences  in 
NR  scores  of  FSP  adults  and  higher-income 
nonparticipant  adults  were  entirely  concentrated 
among  females  (Table  C-7). 


Figure  4-7 — Nutrient-Rich  (NR)  Scores  for  All  Meals  and  Snacks  Combined 
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Summary 

Fewer  than  half  of  FSP  participants  and  income- 
eligible  nonparticipants  reported  all  three  main 
meals  on  the  day  of  the  24-hour  recall  (44  percent 
and  49  percent,  respectively).  In  contrast,  63 
percent  of  higher-income  nonparticipants  reported 
three  meals.  Consumption  patterns  varied  by  age 
group  and  meal: 

•  About  90  percent  of  persons  in  all  three  age 
groups  ate  dinner. 

•  Children  were  most  likely  to  skip  breakfast  (18 
percent  skipped  it),  followed  by  lunch  ( 1 5 
percent).  Adults  were  equally  likely  to  skip 
breakfast  or  lunch  (23  percent).  Older  adults 
were  most  likely  to  skip  lunch  (23  percent)  and 
equally  likely  to  eat  breakfast  and  dinner. 

•  Meal  consumption  was  comparable  for  FSP 
participants  and  income-eligible  nonparticipants, 
with  two  exceptions:  smaller  percentages  of 
adult  and  older  adult  FSP  participants  ate  lunch. 

•  FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  eat  each  meal. 
Between-group  differences  were  smallest  for 
children  and  largest  for  older  adults. 

•  There  were  no  significant  differences  between 
FSP  participants  and  nonparticipants  in  the 
number  of  snacks  consumed  by  children  and 
adults.  Older  adult  FSP  participants  consumed 
fewer  snacks  than  higher-income  older  adults. 

Overall,  there  were  no  significant  differences 
between  FSP  participants  and  either  group  of 
nonparticipants  in  the  energy  density  of  meals  and 
snacks  (calories  per  gram  of  food  consumed 
during  the  day).  Adult  FSP  participants,  however, 
consumed  lunches  and  dinners  with  higher  energy 
density  than  higher-income  nonparticipants — 
perhaps  to  compensate  for  eating  fewer  meals,  on 
average. 

For  children  and  older  adults,  there  were  no 
significant  differences  between  FSP  participants 
and  either  group  of  nonparticipants  in  the  percent- 
age of  calories  consumed  from  SoFAAS.  Adult  FSP 
participants,  however,  consumed  a  higher  percent- 
age of  calories  from  SoFAAS  than  either  group  of 


nonparticipants.  This  was  true  for  overall  daily 
intake  (as  discussed  in  Chapter  3)  and  for  each 
individual  meal  and  snacks,  except  dinner. 

In  Chapter  2,  we  saw  that  there  were  no  significant 
differences  between  FSP  participants  and  income- 
eligible  nonparticipants  in  the  prevalence  of  ad- 
equate usual  intakes  of  vitamins  and  minerals. 
Consistent  with  that  finding,  FSP  participants  and 
income-eligible  nonparticipants  had  overall  daily 
intakes  with  comparable  nutrient  density.  (Some 
small  offsetting  differences  were  observed  for 
individual  meals.) 

Also  shown  in  Chapter  2,  FSP  participants  had 
lower  prevalence  of  adequate  usual  intakes  for 
most  vitamins  and  minerals,  compared  with  higher- 
income  nonparticipants.  Consistent  with  that 
finding,  FSP  participants  had  overall  daily  intakes 
with  lower  nutrient  density  compared  with  higher- 
income  nonparticipants;  adult  FSP  participants  had 
significantly  lower  NR  scores  for  all  three  meals; 
FSP  children  had  lower  NR  scores  for  breakfast, 
and  older  adult  FSP  participants  had  lower  NR 
scores  for  breakfast  and  lunch. 


Abt  Associates  Inc. 


Chapter  4 


37 


38 


Chapter  4 


V 


r 
r 

c 


Abt  Associates  Inc. 


Chapter  5 
Food  Choices 

In  this  chapter,  we  examine  the  food  choices  of 
FSP  participants  and  nonparticipants.  This  infor- 
mation provides  context  for  the  findings  of  previ- 
ous chapters,  and  for  efforts  to  influence  FSP 
participants'  food  choices  and  improve  their  overall 
diets. 

We  examined  food  choices  using  two  methods. 
First,  a  "supermarket  aisle"  approach  compares 
proportions  of  FSP  participants  and  nonparticipants 
consuming  specific  types  of  food.  We  examined 
food  choices  at  the  level  of  major  food  groups 
(fruits,  vegetables,  milk  products,  meat,  etc.),  and 
subgroups  within  the  major  groups  (whole  milk, 
2%  milk,  cheese,  and  yogurt  in  the  milk  group). 
This  analysis  provides  a  comprehensive  picture  of 
the  food  choices  of  FSP  participants  and  nonpar- 
ticipants, and  the  differences  across  groups.  Some 
differences  in  food  choice  may  have  important 
implications  for  diet  quality,  while  others  have  less 
importance  or  no  implications. 

The  second  approach  examines  food  choices 
across  food  categories  defined  by  relative  nutri- 
tional quality.  We  categorized  foods  into  thi^ee 
gi'oups — foods  to  be  consumed  frequently,  occa- 
sionally, and  selectively — based  on  food  descrip- 
tions, nutrient  content,  and  the  dietary  advice 
provided  in  the  Dietary  Guidelines  for  Ameri- 
cans (DGA)  or  MyPyramid.  These  data  provide 
a  picture  of  the  relative  quality  of  the  foods  eaten 
by  FSP  participants  and  nonparticipants. 

Food  Choices — Supermarket  Aisle 
Approach 

To  describe  food  choices  using  a  supemiarket  aisle 
approach,  we  assigned  all  foods  in  the  NHANES 
data  to  one  of  10  major  food  groups.  The  10  food 
groups  are  shown  in  Figure  5-1 ,  sorted  by  the 
percent  of  persons  consuming  foods  in  each  group. 
Beverages  (excluding  drinking  water,  milk,  and 
100%  fruit  juice)  were  consumed  by  90  percent  of 
all  persons.  Added  fats  and  oils,  and  salty  snacks 
were  the  least  common  foods,  consumed  by  35 
percent  of  all  persons. 


FOOD  CHOICE  ANALYSES 

Data 

•  NHANES  1999-2004:  Single  24-hour  recall  per  person 
Measures 

1 .  Proportion  of  persons  consuming  foods  from  food 
groups  defined  by  a  "supermarket  aisle  approach": 
10  broad  food  groups  and  165  subgroups  are 
defined  to  correspond  to  supermarket  groupings. 

2.  Percent  of  food  choices  from  foods  categorized  by 
nutritional  quality  as: 

■  Food  to  consume  frequently  —  high  relative 
nutrient  density  and  low  SoFAAS. 

■  Food  to  consume  selectively  —  high  relative 
nutrient  density  and  moderate  amounts  of  SoFAAS. 

■  Foocy  to  consume  occasionally  —  low  nutrient 
density  and/or  high  amounts  of  SoFAAS. 


The  percentages  reported  throughout  this  section 
are  of  persons  consuming  one  or  more  foods  in  a 
given  food  group,  in  any  amount,  during  the 
preceding  24-hours.  Results  are  based  on  foods 
reported  as  discrete  food  items.  That  is,  mixed 
dishes  and  soups,  salads,  and  sandwiches  reported 
as  combination  foods  were  not  broken  down  into 
their  various  components  (for  example,  a  soup 
may  contain  vegetables,  chicken,  and  pasta;  a 


Figure  5-1 — Percent  of  Persons  Eating  Any 
Foods  from  10  Broad  Food  Groups 
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sandwich  might  contain  bread,  meat,  cheese,  and 
vegetables).' 

Within  the  major  food  groups,  we  identified  1 65 
subgroups  to  capture  the  different  types  of  food 
available  within  each  group  (Table  5-1).  We  then 
compared  the  subgroup  choices  of  FSP  partici- 
pants and  nonparticipants  who  consumed  any 
foods  in  each  of  the  major  groups — for  example, 
the  percentage  of  persons  consuming  each  of  the 
grain  subgroups,  conditional  on  consuming  any 
grains.  The  conditional  percents  allow  us  to 
compare  food  choices  for  FSP  participants  and 
nonparticipants,  while  controlling  for  different 
overall  levels  of  consumption  at  the  level  of  major 
food  group. 

The  chapter  is  organized  by  major  food  group. 
Each  section  describes  the  proportions  of  FSP 


'  Appendix  A  discusses  the  reporting  of  combination  foods  in 
the  NHANES  food  flies. 


participants  and  nonparticipants  consuming  from 
the  major  food  group  (Figures  5-2  and  5-3),  and 
the  differences  in  food  choices  for  persons  choos- 
ing any  foods  in  the  group. 

Grains 

Overall,  77  percent  of  all  people  reported  eating  a 
grain  or  a  grain-based  food  that  was  not  part  of  a 
mixed  dish  or  combination  item  such  as  sand- 
wiches, macaroni  and  cheese,  or  pizza  (Figure  5- 
1).  There  were  no  significant  differences  between 
FSP  participants  and  income-eligible  nonpartici- 
pants in  the  proportions  eating  grains  (Figure  5-2). 
However,  FSP  participants  in  all  age  groups  were 
6  percentage  points  less  likely  than  higher-income 
nonparticipants  to  eat  one  or  more  separate  grain- 
based  foods  (Figure  5-3). 

Consumption  of  whole  grains  was  low  for  all 
groups — overall,  only  28  percent  of  people  eating 
any  grains  reported  eating  one  or  more  whole  grain 


Table  5-1 — Food  Subgroups  Used  to  Classify  Types  of  Food  Eaten  by  FSP  Participants  and 
Nonparticipants 


Grains 

Other  cooked  (high  nutrients)''  Avocado/guacamole 

Bread 

Vegetables 

Other  cooked  (low  nutrients)' 

Lemon/lime  -  any  form 

Rolls 

Raw  lettuce/greens 

Other  fried 

Canned  or  frozen  in  syrup 

English  muffin 

Raw  carrots 

Cooked  potatoes-not  fried 

Canned  or  frozen,  no  syrup 

Bagels 

Raw  tomatoes 

Cooked  potatoes-fried 

Applesauce, canned/frozen 

Biscuits,  scones,  croissants 

Raw  cabbage/coleslaw 

Vegetable  juice 

apples 

Muffins 

Other  raw  (high  nutrients) ' 

Canned/frozen  peaches 

Cornbread 

Other  raw  (low  nutrients) 

Fruit  &  100%  fruit  juice 

Canned/frozen  pineapple 

Corn  tortillas 

Salads  (w/greens) 

Fresh  orange 

Other  canned/frozen 

Flour  tortillas 

Cooked  green  beans 

Fresh  other  citrus 

Non-citrus  juice 

Taco  shells 

Cooked  corn 

Fresh  apple 

Citrus  juice 

Crackers 

Cooked  peas 

Fresh  banana 

Dried  fruit 

Breakfast/granola  bar 

Cooked  carrots 

Fresh  melon 

Pancakes,  waffles,  French 

Cooked  broccoli 

Fresh  watermelon 

Milk,  cheese,  yogurt 

toast 

Cooked  tomatoes 

Fresh  grapes 

Unflavored  whole  milk 

Cold  cereal 

Cooked  mixed 

Fresh  peach/nectarine 

Unflavored  2%  milk 

Hot  cereal 

Cooked  starchy 

Fresh  pear 

Unflavored  1%  milk 

Rice 

Other  cooked  deep  yellow 

Fresh  berries 

Unflavored  skim  milk 

Pasta 

Other  cooked  dark  green 

Other  fresh  fruit 

Unflavored  milk-%  fat  nfs 

'  "Other  raw"  and  "Other  cooked"  vegetables  include  all  vegetables  not  categorized  separately  Within  these  two  groups,  vegetables  in  the  top 
quartiie  of  the  distribution  of  Vitamins  A  or  C  per  1 00  grams  were  categorized  as  "high  in  nutrients";  all  others  are  "low  in  nutrients." 
Raw  vegetables,  high  in  nutrients  include  peppers  (sweet  and  hot),  broccoli,  cauliflower,  green  peas,  seaweed,  and  snowpeas. 
Raw  vegetables,  low  in  nutrients  include  onions,  cucumbers,  celery,  radishes,  and  mushrooms. 

Cooked  vegetables,  high  in  nutrients  include  cabbage,  peppers,  asparagus,  cauliflower,  brussel  sprouts,  snowpeas,  and  squash. 

Cooked  vegetables,  low  in  nutrients  include  artichokes,  onions,  mushrooms,  eggplant,  beets,  and  yellow  string  beans.  
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Figure  5-2— Percent  of  FSP  Participants  and  Nonparticlpants  Eating  Any  Foods  from  10  Broad 
Food  Groups 


100%  1 


91%  9oo/„91% 


76%  81%* 


□  FSP 

■  Income-  eligible 

□  Higher-income 


Grains       Vegetables    Fruit&100%        Milk,  Meats 
fruit  juice        cheese,  meat 
yogurt  alternates 


Mixed        Beverages      Sweets  &         Salty  Added 
dishes         (excl  milk       desserts         snacks        fets  &  oils 
&  juice) 


*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


Table  5-1 — Food  Subgroups  Used  to  Classify  Types  of  Food  Eaten  by  FSP  Participants  and 

Nonparticlpants 

— Continued 


Flavored  whole  milk 

Soy  products 

Pasta  dishes,  Italian  style 

Candy 

Flavored  2%  milk 

Protein/meal  enhancement 

Rice  dishes 

Ice  cream 

Flavored  1%  milk 

Nuts 

Other  grain  mixtures 

Pudding 

Flavored  skim  milk 

Peanut/almond  butter 

Meat  soup 

Ice/popsicles 

Flavored  milk-%  fat  nfs 

Seeds 

Bean  soup 

Sweet  rolls 

Soymilk 

Grain  soups 

Cake/cupcakes 

Dry  or  evaporated  milk 

Mixed  dishes 

Vegetables  mixtures  (inc  soup)  Cookies 

Yogurt 

Tomato  sauce  &  meat  (no 

Pies/cobblers 

Cheese 

pasta) 

Beverages  (excl.  milk 

Pastries 

Chili  con  came 

and  100%  fruit  juice) 

Doughnuts 

Meat  and  meat 

Meat  mixtures  w/  red  meat 

Coffee 

alternates 

Meat  mixtures  w/  chicken/ 

Tea 

Salty  snacks 

Beef 

turkey 

Beer 

Corn-based  salty  snacks 

Ground  beef 

Meat  mixtures  w/  fish 

Wine 

Pretzels/party  mix 

Pork 

Hamburgers/cheeseburgers 

Liquor 

Popcorn 

Ham 

Sandwiches  (excl  hamburger) 

Water 

Potato  chips 

Lamb  and  misc.  meats 

Hot  dogs 

Regular  soda 

Chicken 

Luncheon  meat 

Sugar-free  soda 

Added  fats  and  oils 

Turkey 

Beef,pork,ham 

Noncarbonated  sweetened 

Butter 

Organ  meats 

Chicken.turkey 

drinks 

Margarine 

Hot  dogs 

Cheese  (no  meat) 

Noncarbonated  low-calorie/ 

Other  added  fats 

Cold  cuts 

Fish 

sugar  free  drinks 

Other  added  oils 

Fish 

Peanut  butter 

Salad  dressing 

Shellfish 

Breakfast  sandwiches 

Sweets  and  desserts 

Mayonnaise 

Bacon/sausage 

Pizza  (no  meat) 

Sugar  and  sugar  substitutes 

Gravy 

Eggs 

Pizza  w/  meat 

Syrups/sweet  toppings 

Cream  cheese 

Beans  (dry,  cooked) 

Mexican  entrees 

Jelly 

Cream  /sour  cream 

Baked/refried  beans 

Macaroni  &  cheese 

Jello 

Abt  Associates  Inc. 

Chapter  5  41 

Figure  5-3 — Percent  of  FSP  Participants  and  Nonparticipants  Eating  Any  Foods  from  10  Broad 
Food  Groups:  By  Age  Group 
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*  Denotes  statistically  significant  difference  from  FSP  participants  at  ttie  .05  level  or  better.  Estimates  are  age  adjusted. 


foods  (Table  C-8).-  FSP  participants  in  all  three 
age  groups  were  less  likely  to  eat  whole  grain 
foods,  compared  with  higher  income  nonpartici- 
pants (Figure  5-4). 

Among  persons  eating  any  grains,  bread  was  the 
most  common  grain-based  food  reported  by  adults 
and  older  adults  (32  and  49  percent,  respectively). 
Cold  cereals  were  the  most  common  grain-based 
food  reported  by  children  (5 1  percent)  (Table  C-8). 


-  The  MyPyramid  Equivalents  database  indicates  the  number  of 
whole  grain  and  non-whole  grain  ounce  equivalents  for  each 
food.  We  coded  foods  as  whole  grain  if  that  categoiy  had  the 
greater  number  of  ounce  equixalents. 


There  were  relatively  few  differences  between  FSP 
participants  and  income-eligible  nonpaiticipants  in 
the  specific  types  of  grain  foods  eaten. 

There  were,  however,  several  differences  between 
FSP  pailicipants  and  higher-income  nonparticipants 
in  the  types  of  grain-based  foods  eaten  (Table  5-2). 
Many  differences  were  related  to  the  types  of  grain 
foods  chosen  as  alternatives  to  bread.  For  example, 
FSP  participants  were  less  likely  than  higher-income 
nonpaiticipants  to  choose  rolls,  bagels,  and  English 
muffins  and  were  more  likely  to  choose  corn-bread, 
which  is  a  higher-fat  bread  alternative.  In  addition, 
adult  and  older  adult  FSP  participants  were  less 
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Figure  5-4 — Percent  of  Persons  Eating  Whole  Grain  Foods,  Among  those  Eating  Any  Grains 


100% 


All  persons 


Children 


Adults 


Older  Adults 


IFSP  ■  Income-eligible  □Higher-income 


Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


Table  5-2 — Grain  Choices  of  FSP  Participants 
Compared  with  Higher  Income  Nonparticipants 


FSP  participants  were 

less  likely  to  eat ... 

more  likely ... 

Children 

Crackers;  Breakfast/ 

Cornbread; 

granola  bar;  Pancakes/ 

Corn  tortillas; 

waffles/French  toast 

Taco  shells 

Adults 

Bagels;  Muffins;  Breakfast/ 

Cornbread;  Rice 

granola  bars;  Cold  cereal 

Older 

Rolls;  English  muffin; 

Corn  tortillas 

adults 

Muffins;  Pancakes/  waffles/ 

French  toast;  Cold  cereal 

Note:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 


likely  than  higher-income  nonparticipants  to  eat  cold 
cereals  and  FSP  children  and  older  adults  were  less 
likely  than  higher-income  nonparticipants  to  eat 
pancakes,  waffles,  or  French  toast. 

Vegetables 

Overall,  67  percent  of  people  reported  eating  at 
least  one  vegetable  as  a  discrete  food  item  (Figure 
5-1 ).  Adult  and  older  adult  FSP  participants  were 
significantly  less  likely  than  either  income-eligible 
or  higher-income  nonparticipants  to  eat  vegetables 
(58  percent  of  adult  FSP  participants  compared 
with  64  and  72  percent  of  income-eligible  and 
higher-income,  respectively)  (Figure  5-3).  There 
were  no  significant  between-group  differences  for 
childi-en. 

Among  persons  eating  any  vegetables,  FSP  partici- 
pants in  all  three  age  groups  were  about  two-thirds 


as  likely  to  choose  raw  vegetables  compared  with 
higher-income  nonparticipants  (Figure  5-5).  These 
differences  were  largely  due  to  differences  in  the 
proportions  who  reported  eating  salads  or  salad 
greens — higher-income  adults  were  more  than 
twice  as  likely  as  FSP  adults  to  eat  a  salad  (11 
percent  vs.  27  percent)  (Table  C-8). 

In  addition  to  salads/salad  greens,  FSP  participants 
in  one  or  more  age  groups  were  less  likely  than 
nonparticipants  to  eat  raw  lettuce/greens  (not  part 
of  a  salad),  raw  carrots,  cooked  tomatoes  (includ- 
ing tomato  sauce),  and  a  variety  of  other  cooked 
vegetables;  and  more  likely  to  eat  com  and  cooked 
potatoes  other  than  french  fries  (Table  5-3). 


Table  5-3— Vegetable  Choices  of  FSP 
Participants  Compared  with  Higher  Income 
Nonparticipants 

FSP  participants  were 
less  likely  to  eat ...  more  likely  ... 


Children 

Raw  carrots;  Salads 

Cooked  corn 

(w/greens);  Cooked  tomatoes 

Adults 

Raw  lettuce/greens;  Raw 

Cooked 

carrots;  Salads  (w/greens); 

potatoes 

Cooked  "low  nutrient" 

vegetables^ 

Older 

Raw  carrots;  Raw  cabbage/ 

adults 

coleslaw;  Salads  (w/greens); 

Cooked  "high  nutrient" 

vegetables'' 

^Includes  onions,  summer  squash,  mushrooms,  and  eggplant. 
"Includes  cabbage,  peppers,  asparagus,  cauliflower,  and  beets. 
Note:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 
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Figure  5-5 — Percent  of  Persons  Eating  Raw  Vegetables,  Among  those  Eating  Any  Vegetables 
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Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


Fruit 

Only  54  percent  of  all  people  reported  eating  fruit 
or  100%  fruit  juice  during  the  preceding  24  hours 
(Figure  5-1).  Among  children,  there  were  no 
significant  differences  between  FSP  participants 
and  nonparticipants  in  the  proportions  who  con- 
sumed fruit  or  juice  (Figure  5-3).  Adult  FSP 
participants  were  less  likely  than  both  income- 
eligible  and  higher-income  nonparticipants  to  eat 
fruit  or  juice  (38  percent  vs.  45  and  49  percent), 
while  older  adult  FSP  participants  were  less  likely 
than  higher-income  nonparticipants  to  consume 
fruit  or  juice  (54  vs.  73  percent)  (Figure  5-3). 


Among  persons  eating  any  fruit,  FSP  participants 
were  less  likely  than  higher-income  nonparticipants 
to  choose  any  whole  fmit  (fresh,  canned,  or  dried), 
and  less  likely  than  both  groups  of  nonparticipants 
to  choose  fresh  fruit  (Figure  5-6).  These  differ- 
ences were  not  significant  for  older  adults.  For 
children,  only  the  between-group  difference  for 
any  whole  fruit  was  significant,  and  for  adults  only 
the  between-group  difference  for  fresh  fruit  was 
significant. 

Table  5-4  lists  the  fruits  and  fmit  juices  accounting 
for  differences  in  food  choices  between  FSP 
participants  and  higher-income  nonparticipants. 


Figure  5-6 — Percent  of  Persons  Eating  Fresh  Fruit,  Among  those  Eating  Any  Fruit 

100%  -I  


All  persons  Children  Adults  Older  Adults 
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*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Table  5-4 — Fruit  Choices  of  FSP  Participants 
Compared  with  IHigher  Income  Nonparticipants 

FSP  participants  were 
less  likely  to  eat ...  more  likely 


Children 

Fresh  grapes;  Fresh  berries; 

Fresh  orange; 

Applesauce,  canned/frozen 

Citrus  juice 

apples 

Adults 

Fresh  apple;  Fresh  berries; 
Lemon/lime 

Non-citrus  juice 

Older 

Fresh  melon;  Fresh  pear; 

adults 

Fresh  berries;  Canned  or 
frozen  peaches;  Canned  or 
frozen  pineapple;  Dried  fruit 

Note:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 


Milk  and  Milk  Products 

Overall,  65  percent  of  people  reported  consuming 
milk  or  milk  products  (cheese  or  yogurt)  in  the 
preceding  24  hours  (Figure  5-1).  Among  children, 
there  were  no  significant  differences  between  FSP 
participants  and  either  group  of  nonparticipants  in 
this  regard.  However,  adult  and  older  adult  FSP 
participants  were  less  likely  to  consume  milk 
products  compared  with  higher-income  nonpartici- 
pants (Figure  5-3). 

Among  persons  consuming  milk  products,  FSP 
participants  in  all  three  age  groups  were  signifi- 
cantly more  likely  than  higher-income  nonpartici- 
pants to  consume  whole  milk  and  less  likely  to 


consume  reduced-fat  or  nonfat  milk  (Figure  5-7). 
FSP  children  and  adults  were  also  more  likely  than 
income-eligible  children  and  adults  to  consume 
whole  milk,  and  FSP  children  were  less  likely  than 
income-eligible  children  to  consume  non-whole 
milk. 

There  were  no  differences  between  FSP  partici- 
pants and  income-eligible  nonparticipants  in  the 
proportions  who  reported  eating  yogurt  or  cheese. 
However,  FSP  participants  in  all  three  age  groups 
were  less  likely  than  higher-income  nonparticipants 
to  consume  either  of  these  foods  (Table  C-8). 

Meats  and  Meat  Alternates 

Roughly  70  percent  of  all  people  reported  eating  a 
meat  or  meat  alternate  that  was  not  part  of  a 
mixed  dish  (Figure  5-1).^  There  were  no  significant 
differences  between  FSP  participants  and  either 
group  of  nonparticipants  in  this  regard  (Figure  5-2 
and  5-3). 

Among  persons  who  ate  meat  and  meat  alternates, 
there  were  relatively  few  differences  in  food 
choices  between  FSP  participant  and  nonpartici- 
pant  children  and  adults  (Table  5-5).  Among  older 
adults,  however,  there  were  many  significant 

^  Findings  for  cold  cuts  were  comparable  in  analyses  that 
considered  sandwich  components  separately  (data  not 
shown).  Sandwiches  are  considered  mixed  dishes  and  are 
discussed  in  the  next  section. 


Figure  5-7 — Percent  of  Persons  Consuming  Whole  Milk  and  Non-Whole  Milk,  Among  those 
Consuming  Any  Milk  Products 


100%  n 


Whole  milk 


2%,  1%,  and  skim  milk 


100% 


Children 


Adults 


Older  Adults 


Children 


Adults 


Older  Adults 


IFSP  ■Income-eligible  □Higher-income 


IFSP  ■Income-eligible  □Higher-income 


Notes:  Graphs  show  percent  of  persons  consuming  unflavored  white  milk.  Persons  may  report  both  whole  milk  and  non-whole  milk 
during  the  preceding  24  hours. 

*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better  Estimates  are  age  adjusted. 
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Table  5-5 — Meat  Choices  of  FSP  Participants 
Compared  with  Higher  Income  Nonparticipants 

FSP  participants  were 
less  likely  to  eat ...  more  likely  ... 


Children 

Cold  cuts;  Nuts 

Eggs;  Beans 

(dry,  cooked) 

Adults 

Nuts;  Peanut/  almond  butter 

Chicken 

Older 

Beef;  Ham;  Fish; 

Eggs;  Beans 

adults 

Baked/refried  beans; 

(dry,  cooked) 

Protein/meal  enhancement; 

Nuts 

Note:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 


differences  between  FSP  participants  and  one  or 
both  groups  of  nonparticipants  (Table  5-5  and  C- 
8).  FSP  older  adults  were  less  likely  than  higher 
income  older  adults  to  eat  beef,  ham,  fish,  baked/ 
refried  beans,  nuts,  and  protein/meal  replacements, 
and  more  likely  to  eat  eggs  and  legumes. 

Mixed  Dishes 

More  than  80  percent  of  all  people  reported  one  or 
more  mixed  dishes,  and  sandwiches  were  the  most 
commonly  reported  type  of  mixed  dish  (Figure  5-1 
and  Table  C-8).  Among  children  and  older  aduUs, 
about  equal  proportions  of  FSP  participants  and 
nonparticipants  consumed  mixed  dishes.  Mixed 
dishes  were  less  commonly  reported  by  FSP  adults 
than  higher-income  adults  (Figure  5-3). 

There  was  little  consistency  across  age  groups  in 
differences  noted  between  FSP  participants  and 
nonparticipants  for  specific  types  of  mixed  dishes 
(Table  5-6). 

Beverages,  Excluding  Milk  and  100%  Fruit  Juice 
Almost  everyone  reported  drinking  a  beverage 
other  than  milk;  however,  the  types  of  beverages 
varied  by  age  group  (Table  C-8).  Among  children, 
the  leading  beverages  were  regular  (not  sugar- 
free)  sodas  (65  percent)  and  other  sweetened 
beverages,  such  as  fmit  drinks  (46  percent). 
Among  adults,  regular  sodas  and  coffee  were  the 
two  leading  beverages  (53  and  48  percent),  and 
among  older  adults,  the  predominant  beverage  was 
coffee  (76  percent)."* 


Table  5-6— Mixed  Dish  Choices  of  FSP 
Participants  Compared  with  Higher  Income 
Nonparticipants 

FSP  participants  were 
less  likely  to  eat ...  more  likely 


Children 

Peanut  butter  sandwiches; 

Meat  mixtures 

Breakfast  sandwiches;  Pizza 

w/  red  meat; 

(no  meat) 

Grain  soups 

Adults 

Beef,pork,or  ham 

Grain  soups 

sandwiches;  Chicken  or 

turkey  sandwiches 

Older 

Beef,pork,or  ham 

adults 

sandwiches;  Chicken  or 

turkey  sandwiches;  Cheese 

sandwiches;  Fish 

sandwiches;  Mexican 

entrees 

Note:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 


There  were  no  differences  between  FSP  partici- 
pants and  either  group  of  nonparticipants  in  the 
proportions  who  consumed  one  or  more  beverages 
(Figure  5-2).  There  were  also  no  significant  differ- 
ences in  the  types  of  beverages  consumed  by  FSP 
children  and  nonparticipant  children.  However, 
there  were  noteworthy  differences  between  groups 
of  adults  in  the  prevalence  of  specific  types  of 
beverages. 

For  both  adults  and  older  adults,  FSP  participants 
were  significantly  less  likely  than  higher-income 
nonparticipants  to  consume  coffee,  tea,  or  wine; 
adult  FSP  participants  were  also  less  likely  to 
consume  beer  (Table  5-7).  There  were  no  signifi- 
cant differences  in  the  proportions  of  FSP  partici- 
pants and  nonparticipants  who  chose  any  soda 
(Table  C-8),  however,  FSP  adults  and  older  aduhs 
were  more  likely  to  choose  regular  (not  sugar- 
free)  soda  (Figure  5-8). 

Sweets  and  Desserts 

Overall,  about  eight  in  ten  people  reported  eating 
at  least  one  type  of  sweet  or  dessert  during  the 
preceding  24  hours  (Figure  5-1).  Older  adults 
reported  these  foods  somewhat  more  frequently 
than  other  adults  or  children.  Candy,  sugar  and 
sugar  substitutes,  cookies,  and  ice  cream  were  the 
most  commonly  reported  foods  in  this  group. 


'  NHANES  dietai7  recalls  did  not  collect  data  on  water  intake. 
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Table  5-7 — Beverage  Choices  of  FSP 
Participants  Compared  with  Higher  Income 
Nonparticipants 

FSP  participants  were 


less  likely  to  eat ... 

more  likely ... 

Children 

n.a. 

n.a. 

Adults 

Coffee;  Tea;  Beer; 

Regular  soft  drinks; 

Wine;  Sugar-free 

Sweetened  beverage 

soft  drinks 

Older 

Coffee;  Tea;  Wine; 

Regular  soft  drinks 

adults 

Liquor 

n.a.  Not  applicable 

Note:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 


Table  5-8 — Sweets  Choices  of  FSP  Participants 
Compared  with  Higher  Income  Nonparticipants 

FSP  participants  were  less  likely  to  eat ... 

Children  Syrups  &  sweet  toppings;  Ice  cream;  Pastries 
Adults  Syrups  &  sweet  toppings;  Ice  cream;  Cookies 
Older 
adults 


Syrups  &  sweet  toppings;  Jelly;  Candy;  Ice 
cream;  Cookies;  Pies  &  cobblers 


Notes:  Food  groups  with  significant  between-group  differences  are  included 
if  reported  by  at  least  2  percent  of  persons.  See  Table  C-8. 
There  are  no  food  groups  for  which  FSP  participants  were  more  likely  to  eat 
foods,  compared  with  higher  income  nonparticipants 


There  were  no  differences  between  FSP  partici- 
pants and  income-eligible  nonparticipants  in  the 
propoilions  who  reported  eating  sweets  or  des- 
serts (Figure  5-2  and  5-3).  However,  FSP  adults 
were  significantly  less  likely  than  higher-income 
adults  to  eat  these  foods  (72  percent  vs.  78 
percent)  (Figure  5-3). 

FSP  participants  in  all  three  age  groups  were 
significantly  less  likely  than  higher-income  nonpar- 
ticipants to  report  ice  cream  or  symp  and  other 
sweet  toppings  (which  is  consistent  with  the 
previously  reported  differences  in  frequency  of 
pancakes,  waffles,  and  French  toast)  (Table  5-8). 
In  addition,  adult  and  older  adult  FSP  participants 


were  less  likely  than  higher-income  nonparticipants 
to  report  jelly,  candy,  or  cookies. 

Salty  Snacks 

Overall,  slightly  more  than  a  third  (35  percent)  of 
all  people  reported  eating  a  salty  snack  food 
(Figure  5-1).  Salty  snacks  were  most  commonly 
reported  by  children,  and  were  more  common 
among  adults  than  older  adults  (46  percent  vs.  34 
percent  vs.  21  percent)  (Table  C-8). 

There  were  no  differences  between  FSP  partici- 
pants and  income-eligible  nonparticipants  in  the 
proportions  who  reported  a  salty  snack  (Figure  5- 
2).  However,  FSP  aduhs  were  significantly  less 
likely  to  consume  salty  snacks,  compared  with 


Figure  5-8— Percent  of  Persons  Consuming  Regular  and  Sugar-free  Soda,  Among  those 
Consuming  Any  Beverages  (other  than  milk  and  1 00%  fruit  juice) 
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Notes:  Persons  may  report  both  regular  and  sugar-free  soft  drinks  during  the  preceding  24  hours. 

*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 

Abt  Associates  Inc.  Chapters  47 


higher-income  adults  (30  percent  vs.  36  percent) 
(Figure  5-3). 

Among  persons  eating  salty  snacks,  FSP  children 
and  adults  were  more  likely  to  eat  potato  chips  and 
less  likely  to  eat  popcorn,  compared  with  higher 
income  nonparticipants.  FSP  children  were  also 
less  likely  to  eat  pretzels/party  mix,  compared  to 
higher  income  children  (Table  C-8). 

Added  Fats  and  Oils 

Overall,  46  percent  of  persons  reported  adding 
butter,  margarine,  salad  dressings,  or  other  added 
fats  to  the  foods  they  consumed  (Figure  5-1).  (This 
does  not  include  fat  that  may  have  been  added  in 
cooking).  There  were  no  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
the  proportions  of  people  reporting  adding  fats  and 
oils.  In  comparison  with  higher-income  nonpartici- 
pants, however,  FSP  participants  in  all  three  age 
groups  were  significantly  less  likely  to  have  added 
fat  to  their  foods  (Figure  5-3). 

There  were  no  differences  in  types  of  added  fats/ 
oils  used  by  FSP  children  and  nonparticipant 
children.  FSP  adults  were  less  likely  than  higher 
income  adults  to  use  salad  dressings  (this  is 
consistent  with  the  difference  in  the  proportion 
eating  salads)  and  cream  cheese;  and  older  adult 
FSP  participants  were  less  likely  to  use  butter 
(Table  C-8). 

Food  Choices — Nutritional  Quality 
Approach 

Our  second  method  for  examining  food  choices  is 
to  examine  the  nutritional  quality  of  foods  con- 
sumed by  FSP  participants  and  nonparticipants. 
This  approach  is  based  on  the  radiant  pyramid/ 
power  calories  concept,  as  described  by  Zelman 
and  Kennedy  (2005).  As  shown  in  Figure  5-9,  the 
radiant  pyramid  concept  was  presented  as  an  idea 
to  the  committee  developing  the  2005  edition  of  the 
DGAs,  and  the  basic  concept  was  incorporated 
into  the  MyPyramid  food  guidance  system.  The 
expanded  radiant  pyramid,  described  by  Zelman 
and  Kennedy  and  illustrated  on  the  right  side  of 
Figure  5-9,  uses  data  on  nutrient  density  to  identify 
"power  calorie"  foods.  The  idea  is  that,  within 
each  food  group,  the  most  nutricnt-dcnsc  food 


choices  provide  "power  calories"  and  should  be 
enjoyed  frequently;  foods  with  lower  nutrient 
density  should  be  enjoyed  selectively;  and  the  least 
nutrient-dense  foods  in  a  food  group  should  be 
enjoyed  only  occasionally.  Choosing  foods  accord- 
ing to  these  guidelines  makes  it  easier  to  obtain 
recommended  levels  of  nutrients  while  maintaining 
energy  balance. 

Implementation  of  the  Radiant  Pyramid  Concept 
Categorizing  foods  into  groups  corresponding  to  the 
radiant  pyramid  is  not  straightforward.  We  explored 
the  idea  of  using  NR  scores  (described  in  Chapter 
4)  to  sort  foods  into  the  three  categories.  However, 
we  found  this  approach  less  than  satisfactory  for 
several  reasons. 

First,  highly  fortified  foods  have  higher  NR  scores 
than  their  less-fortified  counterparts,  leading  to 
some  classifications  that  are  not  consistent  with  the 
basic  nutrient  density  message.  For  example,  highly 
fortified  breakfast  cereals,  even  those  containing 
substantial  amounts  of  sugar  and/or  fat,  ranked 
much  higher  than  whole  wheat  bread  and  unproc- 
essed oatmeal,  foods  that  should  certainly  be 
included  in  the  "enjoy  frequently"  section  of  a 
radiant  grain  group. 

Second,  foods  that  provide  relatively  few  nutrients 
but  are  very  low  in  calories  may  be  ranked  higher 
than  foods  that  provide  substantially  more  nutrients 
but  arc  also  higher  in  calorics.  For  example,  in  the 
vegetable  group,  raw  iceberg  lettuce  has  an  NR 
score  of  466.9,  compared  with  255.8  for  cooked 
caiTots  (no  fat  added). 

Finally,  because  the  NR  score  does  not  include  a 
'penalty'  for  fat  or  sugar,  foods  that  are  concen- 
trated sources  of  one  or  more  nutrients  may  be 
ranked  substantially  higher  than  foods  that  are 
lower  in  calories  and  generally  recommended  as 
more  optimal  choices.  For  example,  in  the  meat 
group,  the  items  that  received  the  highest  NR 
scores  (506.7  to  636.2)  were  livers,  most  of  which 
were  fried.  Moreover,  many  beef  items  that 
included  fat  or  were  prepared  with  added  fat 
scored  higher  than  chicken  items  (NR  of  130.4  for 
broiled  steak,  lean  and  fat  eaten  vs.  NR  of  91 . 1  for 
broiled,  skinless  chicken  breast). 
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Figure  5-9— Radiant  Food  Pyramid:  Basic  and  Expanded  Concepts 


1 )  Radiant  Pyramid  Concept  recommended  to  the 
DGA  Committee. 
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3)  Expanded  radiant  pyramid  to  emphasize 
food  choices  within  food  groups  (Zelman  and 
Kennedy,  2005) 


Because  of  the  inherent  limitations  of  NR  scores  for 
individual  foods,  we  used  an  iterative  process  that 
used  food  descriptions  and  information  about 
SoFAAS  and  total  fat  content  to  categorize  foods 
into  the  three  categories  corresponding  to  the 
radiant  pyramid  concept  of  foods  to  consume 
frequently,  selectively,  and  occasionally.  We 
categorized  foods  within  each  of  the  165  food 
subgroups  listed  in  Table  5-1 .  Decision  rules  were 
informed  by  general  dietary  guidance  provided  in 
the  Dietary  Guidelines  for  Americans  and 
MyPyramid  which,  encourage  consumption  of 
nutrient-dense  foods — foods  in  their  their  lowest- fat 
form  with  no  added  sugar.  For  example,  whole 
grains,  fruits  and  vegetables  without  added  fat  or 
sugar,  fat-free  and  low-fat  ( 1  %)  milk,  and  lean 


meat,  fish,  and  poultry  were  all  classified  as  foods 
to  consume  frequently.  For  other  foods,  data  on 
calories  from  SoFAAS  and/or  total  fat  were  used  to 
divide  foods  within  a  food  subgroup  so  that  foods 
with  the  lowest  proportion  of  calories  from 
SoFAAS/total  fat  content  were  included  in  the 
"consume  frequently"  category  and  foods  with  the 
highest  proportion  of  calories  from  SoFAAS/total 
fat  content  were  included  in  the  "consume  occa- 
sionally" category.  The  rules  used  in  assigning  foods 
to  the  three  consumption  categories  are  summarized 
in  Table  5-2.  Table  A-4  shows  the  number  and 
percent  of  foods  in  the  NHANES  individual  food 
files  that  were  assigned  to  each  category,  by  major 
food  group  and  subgroups. 
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Table  5-9 — Categorization  of  Foods  Suggested  for  Frequent,  Selective,  and  Occasional 
Consumption 


Food  Group 


Consume  frequently 


Consume  selectively 


Consume  occasionally 


Grains 


All  breads,  rolls,  bagels  etc.  with 
100%  wheat,  other  "wheat", 
oatmeal,  oat  bran,  or  multi-grain 
deschption  (USDA  food  code 
senes512,  513,515,  and  516); 
other  100%  whole  wheat/high- 
fiber  breads;  whole  wheat,  high- 
fiber  pancakes  and  waffles;  whole 
wheat  pasta  and  noodles  cooked 
without  added  fat;  brown  rice 
cooked  without  added  fat;  cold 
cereals  with  SoFAAS  <  20;  wheat 
bran,  raw  oats,  wheat  bran; 
oatmeal,  whole  wheat,  and  bran 
hot  cereals  cooked  w/o  added  fat 


Other  breads,  rolls,  bagels, 
tortillas,  crackers,  etc.  unless  fat 
per  100  gm  >  8.0;  whole  wheat 
pasta  or  noodles  cooked  with 
added  fat;  brown  rice  cooked  with 
added  fat;  other  pasta,  noodles, 
and  rice  cooked  without  added 
fat;  cold  cereals  with  SoFAAS  > 
20  but  <  35;  oatmeal,  whole 
wheat,  and  bran  hot  cereals 
cooked  with  added  fat;  other  hot 
cereals  cooked  w/o  added  fat 


Stuffing,  bread  sticks,  croutons, 
croissants,  biscuits  (unless  low-fat); 
other  breads,  rolls,  etc.  with  fat  per  100 
gm  >  8.0;  other  pasta,  noodles,  and  nee 
cooked  with  added  fat;  chow  mein 
noodles;  cold  cereals  with  SoFAAS  >  35; 
other  hot  cereals  cooked  with  added  fat 


Vegetables  All  raw  and  cooked  vegetables 

without  added  fat,  except 
potatoes  and  other  starchy  vegs; 
spaghetti  sauce  w/o  meat 


Cooked  vegetables  with  added 
fat,  except  fried;  mashed 
potatoes;  other  cooked  starchy 
vegs  without  added  fat;  spaghetti 
sauce  w/  meat 


All  fried  vegetables;  cooked  starchy  vegs 
with  added  fat  (other  than  mashed 
potatoes);  veg  salads  with  cream, 
dressing;  vegs  w/  cheese  or  cheese 
sauce;  creamed  vegs;  glazed  vegs 


Fruit  and  100%        All  fresh  fruits  w/o  added  sugar; 

fruit  juice  other  types  of  fruits  and  juice: 

fruits  canned  in  water  or  juice  w/ 
no  added  sugar;  frozen  fruits  w/o 
added  sugar;  dhed  papaya; 
unsweetened  citrus  juices  (incl. 
blends);  other  unsweetened  juices 
with  added  vitamin  C;  fruits  and 
juices  with  NS  as  to  sweetener 
and  SoFAAS  =  0 


Fresh  fruits  with  added  sugar; 
other  types  of  fruits  and  juice; 
fruits  canned  in  light  or  medium 
syrup;  unsweetened  dried  fruit 
other  than  papaya;  fruits  with  NS 
as  to  sweetener/syrup  and 
SoFAAS  >  0;  unsweetened 
(SoFAAS  =  0)  non-citrus  juices 
w/o  added  vitamin  C; 


Fruits  canned  in  heavy  syrup;  fruits  with 
dressing,  cream,  marshmallows, 
chocolate,  or  caramel;  guacamole;  all 
pickled  or  fried  fruits;  maraschino 
cherries;  pie  filling;  fruit  soups;  frozen 
juice  bars;  fruit  smoothies;  sweetened 
(SoFAAS  >  0)  juices;  fruit  nectars 


Milk  and  milk  Unflavored  nonfat,  skim,  1%,  or 

products  lowfat  fluid/dry  milks;  NFS 

unflavored  fluid/dry  milks  with 
SoF/\AS  <  unflavored  1%  milk 
(21.1) 

All  plain  yogurt,  except  from 
whole  milk;  fruited  or  flavored 
nonfat  or  lowfat  yogurt  with  low- 
cal  sweetener 

Non-fat  and  low-fat  cheeses  that 
meet  gm  fat  criteria;  cottage 
cheese  except  with  added 
fruit/gelatin 


Flavored/malted  nonfat,  skim,  1%, 
or  lowfat  fluid  milks;  unflavored 
2%  or  reduced  fat  fluid  milks;  NFS 
fluid/dry  milks  and  other  milk- 
based  beverages/mixtures  with 
SoFAAS  >  unflavored  1%  milk  but 
<  unflavored  2%  milk. 
Fruited  or  flavored  nonfat  and 
lowfat  yogurts  with  added  sugars, 
with  SoFAAS  <  48.9. 
Low-fat  cheeses  that  meet  gm  fat 
criteria;  cottage  cheese  with 
added  fruit/gelatin 


Flavored/malted  2%  or  reduced  fat 
fluid/dry  milks;  all  types  of  whole  fluid/dry 
milks;  NFS  fluid/dry  milks  and  other  milk- 
based  beverages/mixtures  with  SoFASS 
>  unflavored  whole  milk  (33.3) 
All  whole  milk  yogurts;  other  yogurt  with 
SoFAAS  >  48.9. 

All  regular  cheeses;  cheese  sauces, 
dips,  fondues 


Meat  and  meat  Meat  and  poultry  with  fat  per  1 00 
alternates  gm  <  9.28  unless  fried  and  (for 

chicken)  skin  eaten;  Fish  with  fat 

per  100  gm>  9.28  and  SoFAAS  = 

0  unless  fhed. 

Egg  whites 


Meat  and  poultry  with  fat  per  100 
gm  >  9.28  but  <  18.56  unless 
fried  and  (for  chicken)  skin  eaten; 
fish  that  meet  gm  fat  criteria  and 
SoFAAS  >  0  unless  fried. 
Cooked  whole  eggs  or  egg 
substitutes  with  no  added  fat, 
cheese,  or  bacon/sausage;  other 
egg/egg  substitute  mixtures  with 
total  fat  <  1 1 .21  (max  for  whole 
egg  cooked  w/o  fat) 


All  fned  meat,  fish,  and  poultry  with  skin; 
meat  and  poultry  with  fat  per  100  gm  > 
18.56;  fish  that  meet  gm  fat  criteria  and 
SoFAAS  >  0. 

Cooked  whole  eggs  with  added  fat, 
cheese,  or  bacon/sausage;  egg  yolks 
only;  other  egg/egg  substitute  mixtures 
with  total  fat  >  1 1 .21  (max.  for  whole  egg 
cooked  w/o  fat) 
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Table  5-9— Categorization  of  Foods  Suggested  for  Frequent,  Selective,  and  Occasional 

Consumption 

— Continued 


Food  Group 

Consunne  frequently 

Consume  selectively 

Consume  occasionally 

Meat  and  meat 

alternates 

(continued) 

Legumes  cooked  without  added 
fat^ 

Legumes  cooked  with  added  fat; 
peanut  butter;  nuts  and  seeds; 
soy-based  meat  subs^ 

Soy-based  meal  replacements, 
supplements;  legumes  with  cheese  or 
meat;  peanut  butter  with  jelly;  nuts  with 
dried  fruits;  soy-based  desserts^ 

Mixed  dishes 

Mixed  dishes  with  gm  fat/ 100  gm 
<  4.64  or  gm  fat  <  9.28  and 
SoFAAS  =  0 

Unless  SoFAAS  =  0,  mixed 
dishes  with  fat  per  100  gm  >  4.64 
but  <  9.28 

All  mixed  dishes  with  fat  per  100  gm  > 
9.28 

Beverages,  excl. 
milk  and  100% 
fruit  juice 

Sugar  free  and  low-calorie 
beverages 

Sweetened  beverages,  alcoholic 
beverages 

Sweets  and 
desserts 

Pudding,  frozen  yogurt,  light/non- 
fat ice  cream  (excl  novelties), 
sugar-Tree  canay,  sugar-rree 
gelatin 

All  else 

Salty  snacks 

Lowfat/nonfat/baked  chips, 
unflavored  pretzels,  air-popped 
popcorn  w/o  butter 

All  else 

Added  fats,  oils, 
and  condiments 

Fat-free.  Sugar-free  versions,  with 
SoFAAS  <  20  and  fat  per  100  gm 
<  10 

Low-fat,  low-sugar  versions, 
SoFAAS  >  20  but  <  90  and  fat  per 
100 gm  > 10 

Regular  versions,  SoFAAS  >  90 

^Legumes  are  counted  as  meat  until  a  person's  meat  intake  reaches  2.5  ounce  equivalents  per  1000  kcal,  then  legumes  count  as  vegetables  (HEI-2005). 


Overall  Quality  of  Food  Selections 
Overall,  FSP  participants  were  significantly  more 
likely  than  either  income-eligible  or  higher-income 
nonparticipants  to  consume  foods  suggested  for 
occasional  consumption  (62%  of  all  food  choices 
vs.  58%  and  56%,  respectively)  and  less  likely  to 
consume  foods  suggested  for  selective  consump- 
tion (19%  vs.  21%  and  21%)  or  frequent  con- 
sumption (19%  vs.  21%  and  23%)  (Figure  5-10). 

Differences  between  FSP  participants  and  in- 
come-eligible nonparticipants  in  the  distribution  of 
daily  food  choices  across  consumption  categories 
were  largely  attributable  to  differences  among 
adults  (Figures  5-11).  Among  children,  the  only 
statistically  significant  difference  between  FSP 
participants  and  income-eligible  nonparticipants  was 
in  the  percentage  of  food  choices  that  came  from 
the  'consume  selectively'  group  (21%  vs.  23%), 
and,  among  older  aduhs,  there  were  no  significant 
differences  between  FSP  participants  and  income- 
eUgible  nonparticipants.  Significant  differences 
between  FSP  participants  and  higher-income 


nonparticipants  were  found  for  children  and  adults, 
but  not  older  adults. 


Figure  5-10 — Percent  of  Food  Choices  From 
Foods  Suggested  for  Frequent,  Selective,  or 
Occasional  Consumption 
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*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Figure  5-11 — Percent  of  Food  Choices  From 
Foods  Suggested  for  Frequent,  Selective,  or 
Occasional  Consumption,  By  Age  Group 
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*  Denotes  statistically  significant  difference  from  FSP  partici- 
pants at  the  .05  level  or  better.  Estimates  are  age  adjusted. 


Food  Choices  Within  Food  Groups 

The  only  food  group  for  which  a  majority  of  food 
choices  came  from  the  'consume  frequently' 
category  was  the  fruit  group  (Figure  5-12  and 
Table  C-9).  This  was  true  for  all  three  age  groups 
in  all  three  participant  groups.  In  our  classification, 
all  fruits  without  added  sugar,  all  citrus  juices,  and 
all  non-citrus  juices  were  included  in  the  consume 
frequently  category. 

In  all  three  age  groups,  significant  differences 
were  noted  between  FSP  participants  and  one  or 
both  groups  of  nonparticipants  in  the  relative 
nutritional  quality  of  food  choices  in  the  milk  group. 
FSP  participants  were  generally  more  likely  to 
consume  milk  and  milk  products  from  the  "con- 
sume occasionally'  group  and  less  likely  to  con- 
sume milk  and  milk  products  from  the  'consume 
selectively'  and  'consume  frequently'  groups.  This 
is  consistent  with  the  finding  reported  in  the 
preceding  section  that  FSP  participants  in  all  age 
groups  are  more  likely  than  one  or  both  groups  of 
nonparticipants  to  consume  whole  milk  and  less 
likely  to  consume  lowfat  or  skim  milks. 

Significant  differences  were  also  noted  for  all  three 
age  groups  in  the  nutritional  quality  of  food  choices 
in  the  meat  and  meat  alternate  group.  Among  adults 
and  older  adults,  FSP  participants  were  less  likely 
than  higher-income  nonparticipants  to  choose 
meats  and  meat  alternates  from  the  'consume 
frequently'  category  ( 1 9  percent  vs.  26  percent  and 
approximately  16  percent  vs.  30  percent,  respec- 
tively).' This  indicates  that  FSP  adults  and  older 
adults  were  less  likely  than  higher-income  nonpar- 
ticipants to  choose  lean  meats,  and  lower-fat 
versions  of  poultry  and  fish.  For  older  adults,  this 
pattern  is  also  observed  for  FSP  participants  and 
income-eligible  nonparticipants. 

Among  children.  FSP  participants  were  more  likely 
than  higher-income  nonparticipants  to  choose 
meats  and  meat  alternates  from  the  'consume 
occasionally'  group  (58  percent  vs.  49  percent) 
and  less  likely  than  cither  income-eligible  or 
higher-income  nonparticipants  to  choose  foods 
from  the  'consume  selectively'  group  (22  percent 
vs.  29  percent  and  31  percent).  This  indicates  that 

■  The  point  estimate  for  older  adults  is  statistically  unreliable,  but 
the  ditTercnce  between  groups  is  slatisticalK'  significant. 
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Figure  5-12— Percent  of  Food  Choices  Within  Food  Groups:  Foods  Suggested  for  Frequent, 
Selective,  or  Occasional  Consumption 


Children 


Higher-inc 


TO  Income-elig 
CD   


FSP 


Higher-inc 


"23  Income-elig 

03   

FSP 


Higher-inc 


^  .5-  Income-elig 


FSP 


Higher-inc 


Income-elig 


FSP 


Higher-inc 


°a  E  Income-elig 
■5  s   !_ 

^  FSP 


51% 


41% 


47% 


45% 


44% 


43% 


Ml 


Higher-inc 


Ot/O 


28%' 


19% 


31%' 


29%*  i 


22% 


■  :  23% 


'0     .  25% 


45%' 


65% 


74% 


9%' 


53% 


58% 


62%* 


0% 


20% 


40% 


60% 


80% 


H Frequently  ■Selectively  □  Occasionally 


23% 


23%  I 


21%  I 


oa 

uf  „  Higher-inc. 

Ml 

53% 

g  -5  Income-elig 

^^^H^           1  51% 

■g  8 

3  FSP 

WIS. 

3| 

51% 

100% 


Higher-inc 


ro  Income-elig 
6   


FSP 


Higher-inc 


Income-elig 


FSP 


Higher-inc 


°^  £  Income-elig 


FSP 


Higher-inc 


Adults 


a: 


37% 


37% 


40% 


47% 


28 


27% 


47% 


49% 


|]2% 

Higher-inc 

0 
0 

s 

oa 

Income-elig 

^^■■^^^P^  -  t:  ^I^^^H  -12% 

'3 

'5 

[]i% 

ill 

FSP 

80%:   ,  14% 

Income-elig 


FSP 


26% 


26% 


26% 


28% 


26% 


25% 


49% 


52% 


55% 


55% 


55% 


57% 


(D  03 

- —  O 

03  "Z3 

03  ■ 


Higher-inc 


CT  oa  Income-elig 
a  FSP 


Higher-inc 


-5  ^  Income-elig 

03  03 

g  -o   

CO 


FSP 


76%* 


83% 


95%^ 


96% 


Higher-inc 


87%* 


M    Income-elig  ES 


91%' 


FSP 


97% 


0% 


20% 


40% 


60% 


1  Frequently  ■  Selectively  □  Occasionally 


Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Figure  5-12 — Percent  of  Food  Choices  Within  Food  Groups:  Foods  Suggested  for  Frequent, 
Selective,  or  Occasional  Consumption 
— Continued 
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FSP  children  tended  to  choose  higher- fat/fried  meat 
and  fish  more  often  than  nonparticipant  children. 

FSP  participants  in  all  three  age  groups  were  less 
likely  than  higher-income  nonparticipants  to  choose 
salty  snacks  from  the  'consume  selectively'  group 
and  more  likely  to  choose  snacks  from  the  'con- 
sume occasionally'  group.  For  children  and  adult 
FSP  participants,  this  pattern  was  also  observed 
relative  to  income-eligible  nonparticipants.  This  is 
consistent  with  the  previous  finding  that  FSP 
participants  are  more  likely  to  consume  potato 
chips  and  less  likely  to  consume  popcorn. 

Among  adults  and  older  adults,  FSP  participants 
were  less  likely  than  higher-income  nonparticipants 
to  choose  beverages  (other  than  milk)  that  were 
recommended  for  frequent  consumption  (18 
percent  vs.  24  percent  and  61  percent  vs.  69 
percent)  and  more  likely  to  choose  beverages 
recommended  for  occasional  consumption  (83 
percent  vs.  76  percent  and  40  percent  vs.  3 1 
percent).  This  is  consistent  with  the  previous 
finding  that  FSP  participants  are  more  likely  to 
consume  regular  soft  drinks  and  less  likely  to 
consume  sugar  fi-ee  soft  drinks. 

Summary 

In  this  chapter,  we  used  two  different  approaches 
to  compare  the  food  choices  of  FSP  participants 
and  nonparticipants: 

•  Supermarket  aisle  approach — What  percentage 
of  FSP  participants  and  nonparticipants 
consumed  at  least  one  food  item  fi-om  each  food 
group  on  the  intake  day,  and  what  choices  were 
made  within  food  groups? 

•  Nutritional  quality  approach — What  percentage 
of  foods  consumed  by  FSP  participants  and 
nonparticipants  were  foods  suggested  for 
fi'equent,  selective,  or  occasional  consumption? 

These  analyses  focused  on  food  choice  without 
regard  to  quantities  of  food  consumed,  which  are 
examined  in  the  next  chapter. 

Supermarket  aisle  approach 

We  examined  the  proportions  of  FSP  participants 

and  income-eligible  nonparticipants  consuming 


foods  from  each  of  10  major  food  groups.  The 
main  findings  were: 

•  FSP  participants  were  less  likely  than  income- 
eligible  nonparticipants  to  consume  any 
vegetables  or  fi-uit,  but  were  equally  likely  to 
consume  foods  fi"om  all  other  major  food 
groups. 

•  FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  consume  foods  fi"om  8 
of  the  10  food  groups,  and  equally  likely  to 
consume  meat/meat  alternates  and  beverages 
other  than  water,  milk,  and  100%  fiiiit  juice. 

Findings  varied  somewhat  by  age  group.  Between- 
group  differences  for  adults  reflected  the  overall 
differences  listed  above.  For  children  and  older 
adults,  there  was  only  one  significant  difference 
between  FSP  participants  and  income-eligible 
nonparticipants  (older  adult  FSP  participants  were 
less  likely  than  income-eligible  older  adults  to 
consume  vegetables). 

Compared  with  higher  income  nonparticipants,  FSP 
children  were  less  likely  to  consume  from  2  of  the 
10  food  groups  (grains;  added  fats  and  oils);  and 
FSP  older  adults  were  less  likely  to  consume  from 
5  of  the  10  food  groups  (grains;  vegetables;  fruits; 
milk  and  milk  products;  and  added  fats  and  oils). 

There  are  two  possible  interpretations  for  the 
differences  observed  between  adult  and  older 
adult  FSP  participants  and  nonparticipants:  FSP 
participants  eat  less,  and  therefore  are  less  likely 
to  consume  from  each  food  group;  or  FSP  partici- 
pants as  a  group  have  less  variety  in  their  diet. 
Comparisons  of  energy  intakes  in  Chapter  3 
showed  no  significance  differences  between  FSP 
adults  and  higher-income  adults,  while,  FSP  older 
adults  had  significant  lower  energy  intakes  than 
higher- income  older  adults.  This  suggests  that,  for 
adults,  the  observed  differences  between  groups 
are  attributable  to  less  variety  in  the  diets  of  FSP 
participants.  For  older  adults,  the  differences  may 
be  due  to  a  combination  of  less  variety  and  lower 
overall  food  intake. 
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Food  choices  among  subgroups 
There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
the  proportions  consuming  1 65  different  subgroups. 
Compared  with  higher-income  nonparticipants,  FSP 
participants  in  all  age  groups  made  the  following 
less  healthful  food  choices: 

•  Less  likely  to  choose  whole  grains 

•  Less  likely  to  consume  raw  vegetables 
(including  salads)  and  more  likely  to  consume 
potatoes 

•  Less  likely  to  consume  reduced-fat  milk  and 
more  likely  to  consume  whole  milk 

•  Less  likely  to  consume  sugar- free  sodas  and 
more  likely  to  consume  regular  sodas. 


Nutritional  quality  of  food  choices 
Over  half  of  the  foods  consumed  by  FSP  partici- 
pants and  both  groups  of  nonparticipants  were 
foods  that  should  be  consumed  only  occasionally 
(top  of  the  radiant  pyramid).  Overall,  FSP  partici- 
pants were: 

•  More  likely  than  either  income-eligible  or  higher- 
income  nonparticipants  to  consume  foods 
suggested  for  occasional  consumption  (62%  of 
all  food  choices  vs.  58%  and  56%,  respectively) 

•  Less  likely  to  consume  foods  suggested  for 
selective  consumption  (19%  vs.  21%  and  21%) 

•  Less  likely  to  consume  foods  suggested  for 
frequent  consumption  (19%  vs.  21%  and  23%). 

FSP  participants  make  less  nutritious  choices 
(more  "top-heavy"  choices)  than  higher-income 
nonparticipants  in  the  following  food  groups: 

•  Milk,  cheese,  yogurt  (all  ages)  -  due  to  greater 
consumption  of  whole  milk  and  less  reduced-fat 
milk 

•  Beverages  (other  than  milk  and  fruit  juice) 
(adults  and  older  adults)  -  due  to  greater 
consumption  of  regular  sodas  and  less  sugar- 
free  sodas 

•  Salty  snacks  (all  ages)  -  due  to  greater 
consumption  of  potato  chips  and  less  popcorn. 
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Chapter  6 

The  Healthy  Eating  index-2005 
and  Sources  of  MyPyramid 
Intakes 


In  this  chapter,  we  examine  the  overall  quality  of 
the  diets  consumed  by  FSP  participants  and 
nonparticipants  using  the  Healthy  Eating  Index 
(HEI)-2005.  The  HEI-2005  was  developed  by  the 
USDA  Center  for  Nutrition  Policy  and  Promotion 
(CNPP)  to  measure  compliance  with  the  diet- 
related  recommendations  of  the  2005  Dietary 
Guidelines  for  Americans  (DGA)  and  the 
MyPyramid  food  guidance  system  (Guenther  et  al., 
in  press). 

The  MyPyramid  food  guidance  system  translates 
the  DGA  into  simple  messages  about  the  types  and 
amounts  of  food  to  consume  in  five  major  food 
groups  (gi-ains,  vegetables,  fruits,  milk,  meat  and 
beans),  based  on  energy  needs.  Reconmiendations 
are  provided  for  12  food  intake  patterns — specific 
to  gender,  age,  and  activity  level — based  on  calorie 
needs,  nutrient  goals,  nutrient  content  of  foods  in 
each  group,  and  food  consumption  patterns. 
MyPyramid  also  provides  guidance  about  intakes  of 
oils  and  discretionary  calories  (see  box). 

The  DGA  encourages  consumption  of  oils,  within 
recommended  calorie  allowances,  because  they 
provide  essential  polyunsaturated  fatty  acids  and 
other  nutrients,  such  as  vitamin  E.  Moderation  of 
saturated  fat  and  sodium  intakes  is  recommended 
because  excess  consumption  may  contribute  to 
cardiovascular  disease  and  high  blood  pressure. 
Consumption  of  solid  fats,  alcoholic  beverages,  and 
added  sugars  (SoFAAS)  should  be  within  discre- 
tionary calorie  allowances,  which  reflect  the 
balance  of  calories  remaining  in  a  person's  energy 
allowance  after  accounting  for  the  calories  in  the 
most  nutrient-dense  (fat-free  or  lowest  fat  form, 
with  no  added  sugars)  form  of  the  various  foods 
needed  to  meet  recommended  nutrient  intakes 
(Basiotis  etal.,2006). 

Analyses  in  this  chapter  are  limited  to  persons  2 
years  and  older  because  the  DGAs  and  MyPyramid 
do  not  apply  to  younger  children.  In  addition, 
analyses  are  Hmited  to  data  from  NHANES  1 999- 


MyPyramid  Intakes  and  the 
Healthy  Eating  Index  (HEI-2005) 

Data 

•  NHANES  1999-2002:  Single  24-hour  recall  per  person 

•  MyPyramid  Equivalents  Database  for  USDA  Survey  Food 
Codes,  1994-2002,  version  1.0 

Measures 

•  Average  HEI-2005  component  scores 

•  Average  number  of  MyPyramid  Equivalents  per  child 

•  Food  sources  of  MyPyramid  intakes 


2002  because  MyPyramid  data  for  2003-2004  were 
not  available  at  the  time  the  analyses  were  com- 
pleted. 

The  Healthy  Eating  Index-2005 

The  HEI-2005  is  comprised  of  12  component 
scores  that  measure  consumption  of  food  and 
nutrients  relative  to  MyPyramid  recommendations 
and  the  DGA  (Table  6-1).  Eight  components  are 
food-based  and  assess  intakes  of  MyPyramid  food 
groups  and  subgroups.  The  four  remaining  compo- 


MyPyramid  Food  Groups 


^  Grains     Make  Half  Your  Grains  Whole  | 

k  Vegetables  vary  Your  Veggies 

^  Fruits 

k  «»fi!f.M£i!![»%. 

Consume  oils  for  essential  fatty  acids. 
Use  discretionary  calorie  allowance  to: 

•  Eat  more  foods  from  any  food  group, 

•  Eat  foods  in  non-lean  forms, 

•  Add  fat  or  svi/eeteners  to  foods,  or 

•  Consume  foods  that  are  mostly  fats,  caloric 
sweeteners,  or  alcohol  (such  as  candy,  soda,  or 
alcoholic  beverages). 

Source:  MyPyramid.gov 
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Table  6-1— Healthy  Eating  lndex-2005  (HEI-2005)  Scoring  System 


uorriponeni 

Max 
Score 

Criteria  for: 

Zero  Score 

Maximum  Score 

1 .  Total  Fruit 

5 

>  0.8  cup  equiv.  per  1,000  kcal 

2.  Whole  Fruit 

5 

>  U.4  cup  equiv.  per  1 ,000  kcal 

3.  Total  vegetables 

5 

>  1 .1  cup  equiv.  per  1 ,000  kcal 

4.  Dark  Green  &  Orange  Vegetables 
and  1  pnumps 

5 

>  0.4  cup  equiv.  per  1 ,000  kcal 

5.  Total  Grains 

5 

No  intake 

>  3.0  oz  equiv.  per  1 ,000  kcal 

6.  Whole  Grains 

5 

>  1 .5  oz  equiv.  per  1 ,000  kcal 

7.  Milk 

10 

>  1 .3  cup  equiv.  per  1 ,000  kcal 

8.  Meat  and  Beans 

10 

>  2.5  oz  equiv.  per  1 ,000  kcal 

9.  Oils 

10 

>  12  grams  per  1,000  kcal 

10.  Saturated  fata 

10 

>  15% 

<  7%  of  energy 

11.  Sodium^ 

10 

>  2.0  gms 

<  0.7  grams  per  1,000  kcal 

12.  Calories  from  SoFAAS 

20 

>  50% 

<  20%  of  energy 

^  Saturated  Fat  and  Sodium  get  a  score  of  8 
saturated  fat  and  1.1  grams  of  sodium/1,000 

Source:  Guenther,  et  a!.,  in  press. 


for  the  intake  levels  that  reflect  the  2005  Dietary  Guidelines,  <10%  of  calories  from 
kcal,  respectively. 


nents  assess  intakes  of  oils,  saturated  fat,  sodium, 
and  calories  from  SoFAAS.  The  HEI-2005  scoring 
gives  higher  scores  for  greater  consumption  of 
food-based  components  and  oils;  but  high  scores 
for  sodium,  saturated  fats,  and  calories  from 
SoFAAS  are  obtained  with  low  consumption. 

HEI-2005  component  scores  are  assigned  based 
on  a  density  approach  that  compares  intakes  per 
1,000  calories  to  a  reference  standard.  This 
approach  reflects  the  overarching  recommendation 
of  the  DGA  and  MyPyramid  that  individuals 
should  strive  to  meet  food  group  and  nutrient 
needs  while  maintaining  energy  balance.  The  per- 
1,000  calorie  reference  standards  used  in  the  HEI- 
2005  are  based  on  the  assumptions  that  underlie 
the  recommended  MyPyramid  eating  patterns, 
properly  reflecting  goals  for  intakes  over  time  and 
the  recommended  mix  of  food  groups. 

Table  6- 1  shows  the  intake  criteria  coiresponding 
to  minimum  and  maximum  scores  for  each  HEI- 
2005  component.  The  scoring  is  linear  for  all 
components  except  saturated  fat  and  sodium.  For 
example,  an  intake  that  is  halfway  between  the 
criteria  for  the  maximum  and  minimum  scores 
yields  a  score  that  is  half  the  maximum  score. 
Saturated  fat  and  sodium  arc  scored  on  a  nonlinear 


scale,  with  criteria  specified  for  scores  of  0,  8,  and 
10.  A  total  HEI-2005  score,  with  a  range  from  0  to 
100,  is  obtained  by  summing  the  component 
scores. 

The  source  data  for  calculation  of  HEI-2005  scores 
is  NHANES  1 999-2002  Individual  Food  Files  (IFF) 
and  the  MyPyramid  Equivalents  Database  for 
USDA  Siin'ey  Food  Codes  (MPED),  developed  by 
USDA's  Agricultural  Research  Service  (ARS)  (see 
Appendix  A).  (The  analysis  is  limited  to  NHANES 
1999-2002  because  MPED  data  for  NHANES 
2003-2004  were  not  available  at  the  time  the 
analysis  was  completed.)  Both  the  IFF  and  MPED 
files  contain  one  record  for  each  food  item  reported 
by  respondents.  The  IFF  files  contain  measures  of 
energy,  saturated  fat.  sodium,  and  alcoholic  be\'cr- 
ages.  The  MPED  contains,  for  every  food  reported 
in  the  IFF,  measures  of  MyPyramid  food  group 
intakes  in  cups/cup  equivalents  (vegetables,  fruits, 
and  milk/milk  products)  or  ounce  (oz.)/oz.  equiva- 
lents (grains  and  meat/beans).  Data  are  also 
provided  for  intakes  of  oils  (in  grams  (gm.),  solid 
fats  (gm.),  and  added  sugars  (in  teaspoons  (tsp.)). 

We  followed  CNPP  guidance  in  the  HEI-2005 
Technical  Report  (Guenther.  et.  al,  2007)  and  the 
CNPP  SAS  program  for  HEI-2005  population 
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scores,  to  apply  the  HEI-2005  scoring  system  to 
population  groups.'  As  noted  by  CNPP,  it  is 
preferable  to  calculate  HEI-2005  scores  based  on 
usual  intakes  of  a  population  group.  When  this  is 
not  possible  because,  for  example,  intake  data  are 
available  for  only  one  day,  usual  intake  scores  can 
be  approximated  by  applying  the  HEI-2005  scoring 
system  to  the  ratio  of  a  group's  mean  food  (or 
nutrient)  intake  to  the  group's  mean  energy  intake. 
Additional  inforaiation  about  methods  used  in 
computing  HEI-2005  scores  is  provided  in  Appen- 
dix A. 

HEI-2005  Scores  for  FSP  Participants  and 
Nonparticipants 

The  HEI-2005  score  for  all  persons  was  58  out  of 
a  possible  100  (Table  C-10).  Children  ages  2-18 
and  aduhs  scored  55  and  58,  respectively,  while 
older  adults  scored  68  out  of  100.  On  average,  FSP 
participants  scored  below  income-ehgible  and 
higher-income  nonparticipants  (52  vs.  56  and  58 
points,  respectively)  (Figure  6-1).  These  results, 
however,  indicate  that  the  diets  of  all  age  groups 
and  participant/nonparticipant  groups  fell  consider- 
ably short  of  the  diet  recommended  in  the  DGA 
and  My  Pyramid. 

Scores  for  the  individual  HEI-2005  components  are 
shown  in  Figures  6-2  through  6-4.  Adult  and  older 
aduh  FSP  participants  and  both  groups  of  nonpar- 


'  HEI  guidance  is  found  at  http://www.cnpp.usda.gov/ 
HealthyEatingIndexSupportFiles.htm. 


ticipants  achieved  maximum  scores  on  2  compo- 
nents: Total  Grains  and  Meat  and  Beans.  Children 
in  all  thi-ee  groups  also  achieved  the  maximum 
score  on  Total  Grains,  and  scores  of  8  out  of  1 0  on 
Meat  and  Beans.  However,  in  all  age  groups,  FSP 
participants  and  nonparticipants  scored  below  50 
percent  of  the  maximum  score  on  3  components: 
Dark  Green  and  Orange  Vegetables  and  Legumes; 
Whole  Grains;  and  Saturated  Fat. 

HEI-2005  Components  and  Underlying 
Food  and  Nutrient  Intakes 

In  this  section  we  discuss  each  HEI-2005  compo- 
nent score  separately.  The  estimates  of  food  group 
intakes  that  underlie  HEI-2005  scores  are  based  at 
the  component  or  ingredient  level  rather  than  at  the 
whole  food  level  used  in  the  Chapter  5  analyses. - 
Thus,  a  single  food  in  the  Chapter  5  analysis  may 
contribute  to  several  of  the  MyPyramid  food 

-  Data  on  total  intai<es  within  each  MyPyramid  food  group  are 
presented  in  Table  C- 11 .  Significant  differences  between  FSP 
participants  and  nonparticipants  for  HEI-2005  component 
scores  are  not  always  be  consistent  with  differences  observed 
in  average  intakes  of  the  respective  MyPyamid  food  groups. 
This  can  occur  because  the  HEI-2005  component  scores 
measure  food  group  intake  per- 1,000  calories,  while  average 
MyPyramid  intakes  are  not  standardized  per  1 ,000  calories. 

Where  findings  for  a  particular  MyPyramid  group  are 
inconsistent,  the  HEI-2005  findings  should  be  given  more 
weight.  Comparison  of  HEI-2005  scores  answer  the  question 
that  is  most  important  in  judging  overall  diet  quality  of  FSP 
participants  and  nonparticipants — that  is:  Are  there  differences 
between  FSP  participants  and  nonparticipants  in  the  extent  to 
which  the  mix  of  foods/nutrients  in  their  diets  conform  to  DGA/ 
MyPyramid  guidelines? 


Figure  6-1— Healthy  Eating  lndex-2005  Total  Scores 

100  -1  


All  persons  Children  Adults  Older  adults 


BFSP  Blncome-elig  □Higher-income 


*  Denotes  statistically  significant  difference  from  FSP  participants  at  the  .05  level  or  better.  Estimates  are  age  adjusted. 
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Figure  6-2— Healthy  Eating  lndex-2005  (HEI-2005)  Component  Scores  Worth  5  Points 
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HEI  component  scores  are  based  on  the  ratio  of  group  mean  food  intake  to  group  mean  energy  intake.  Estimates  are  age  adjusted. 
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Figure  6-3— Healthy  Eating  lndex-2005  (HEI-2005)  Component  Scores  Worth  10  Points 
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HE!  component  scores  are  based  on  the  ratio  of  group  mean  food  intake  to  group  mean  energy  intake.  Estimates  are  age  adjusted. 
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Figure  6-4 — HEI-2005  Component  Score  for 
Calories  from  SoFAAS  (Max  score  is  20) 
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*  Denotes  statistically  significant  difference  from  FSP  participants 
at  the  .05  level  or  better. 

HE!  component  scores  are  based  on  the  ratio  of  group  mean  food 
intake  to  group  mean  energy  intake.  Estimates  are  age  adjusted. 


groups  considered  in  the  HEI-2005.  For  example, 
pizza  contributes  to  intakes  in  the  grain  (cmst), 
vegetable  (tomato  sauce  and  any  vegetable  top- 
pings), milk  (cheese),  and,  if  applicable,  meat  and 
bean  (meat  toppings,  if  any)  groups.  Similarly, 
fruits  canned  in  heavy  syrup  are  broken  down  into 
fruit  and  added  sugars;  and  cookies,  cakes,  and 
pies  are  broken  down  into  grains,  oils  and/or  solid 
fats,  added  sugars,  and,  where  appropriate,  fruit. 

To  gain  insight  into  factors  that  contribute  to  HEI- 
2005  scores,  we  also  present  data  on  the  specific 
foods  that  contributed  to  total  intakes  in  each 
population  subgroup  (Tables  6-2  to  6- 1 1 ).  For  each 
group  of  participants  and  nonparticipants,  we  ask 
the  question:  "Which  specific  foods  contributed 
most  to  consumption  in  this  food  group?"  For  these 
analyses,  we  revert  back  to  the  food  grouping 
scheme  used  in  Chapter  5  so  that  the  focus  is  on 
foods  as  they  were  eaten.  For  example,  hamburgers 
or  cheeseburgers  that  included  lettuce  and  tomatoes 
may  show  up  as  contributors  to  vegetable  intakes; 
and  pizza,  cheeseburgers,  and  other  mixed  dishes 
that  contain  cheese  may  show  up  as  contributors  to 
intakes  of  milk  and  milk  products. 

Results  of  these  "food  sources"  analyses  are 
presented  in  tables  that  list  all  foods  that  provided 
two  percent  or  more  of  total  intake  for  any  group 
(all  persons,  FSP  participants,  income-eligible 


nonparticipants,  and  higher-income  nonpartici- 
pants). Foods  are  listed  in  rank  order,  from  largest 
contributor  to  smallest  contributor,  based  on  results 
for  all  persons.  In  discussing  results,  we  focus  on 
significant  differences  that  involved  foods  that  were 
among  the  top  five  contributors  to  total  intakes  and 
differences  that  were  observed  for  all  three  age 
groups. 

Total  Fruit  and  Whole  Fruit 

Scores  on  the  Total  Fruit  component  of  the  HEI- 
2005  were  highest  for  older  adults  (4.6  out  of  5), 
followed  by  children  (3.4)  and  adults  (3.0)  (Table 
C-10).  For  all  age  groups,  there  were  no  statistically 
significant  differences  in  the  Total  Fruit  scores  of 
FSP  participants  and  income-eligible  nonparticipants 
(Figure  6-2).  The  Total  Fruit  score  for  FSP  adults 
was  significantly  below  that  of  higher-income  adults 
(2.5  vs.  3.1). 

Older  adults  as  a  group  scored  5  out  of  5  on  the 
Whole  Emit  component  of  the  HEI-2005  (Table  C- 
10).  Whole  Fruit  scores  for  FSP  children  and  adults 
were  about  2.5,  and  both  FSP  children  and  adults 
scored  significantly  below  higher-income  nonpartici- 
pants. 

Citrus  juice  was  the  leading  contributor  to  fruit 
intakes  for  all  three  age  groups,  accounting  for 
roughly  one-quarter  of  total  fruit  intake  overall 
(Table  6-2).  Other  leading  sources  varied  across  age 
groups.  Among  children,  non-citrus  juice,  fresh 
apples,  fresh  bananas,  and  noncarbonated  sweet- 
ened drinks  rounded  out  the  top  five  contributors  to 
fruit  intake.  Together  with  citrus  juice,  these 
sources  accounted  for  more  than  70  percent  of  total 
fruit  intake,  overall.  There  were  no  significant 
differences  between  FSP  children  and  cither  group 
of  nonparticipant  children  in  the  relative  contribu- 
tions of  these  foods  to  total  fruit  intakes. 

Among  adults,  there  was  more  variation  across 
groups  in  the  leading  sources  of  fruit  intake.  FSP 
adults  obtained  a  significantly  larger  share  of  their 
total  fruit  intake  from  non-citrusjuices  and  non- 
carbonated  sweetened  drinks  than  either  income- 
eligible  or  higher-income  nonparticipants:  20  percent 
vs.  13  and  10  percent  (non-citrusjuices)  and  12 
percent  vs.  6  and  7  percent  (non-carbonated 
sweetened  drinks).  In  addition,  FSP  adults  obtamed 
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Table  6-2 — Food  Sources  of  MyPyramid  intakes:  Fruit 


All  Persons 

Children  (age  2-18) 

Total 

Food 
Stsmp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Citrus  juice   

24.4 

25.3 

22.9 

24.7 

23.9 

25.8 

25.6 

22.4 

2.  Non-citrus  juice   

12.8 

19.1 

*  14.0 

"*11.7 

21.8 

24.3 

22.5 

20.4 

3.  Fresh  apple   

11.2 

7.4 

'  10.8 

"*11.8 

13.0 

12.7 

10.1 

14.5 

4.  Fresh  banana   

10.8 

9.7 

10.4 

10.7 

6.1 

6.6 

7.0 

5.8 

5.  Noncarbonated  sweetened  drink  ... 

6.1 

8.8 

*5.4 

*6.0 

6.7 

6.5 

6.6 

6.7 

6.  Fresh  watermelon   

4.5 

4.6 

5.7 

4.0 

4.4 

4.1 

3.8  u 

4.8 

7.  Fresh  melon   

3.5 

1.9 

3.8 

'3.7 

2.1 

2.2  u 

0.9 

2.3 

8.  Fresh  grapes   

3.0 

2.4 

2.6 

3.0 

2.6 

2.3 

1.8 

2.8 

9.  Fresh  orange   

2.6 

2.0 

*3.5 

2.3 

2.7 

2.8 

*5.4 

1.9 

10.  Other  fresh  fruit   

2.6 

3.2 

1.9 

2.7 

1.9 

1.5 

1.8 

2.3 

1 1 .  Fresh  peach/nectarine   

2.3 

1.7 

2.7 

2.4 

1.5 

1.3 

1.7  u 

1.6 

12.  Fresh  berries   

1.8 

0.3 

*"0.9 

"2.2 

1.7 

0.2 

0.5 

*"2.4 

All  other  food  groups   

14.5 

13.6 

15.4 

14.8 

11.7 

9.7 

12.1 

12.0 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Citrus  juice   

24.9 

24.2 

20.9 

26.2 

23.2 

28.6 

25.0 

23.1 

2.  Non-citrus  juice   

10.9 

20.4 

'  12.6 

*"  9.7 

5.8 

6.9 

6.1 

5.5 

3.  Fresh  apple   

10.9 

5.7 

'10.8 

*'  1 1 .0 

9.7 

5.2 

11.1 

*10.4 

4.  Fresh  banana   

11.5 

8.6 

10.8 

11.7 

15.2 

17.6 

14.1 

14.5 

5.  Noncarbonated  sweetened  drink  ... 

6.7 

12.0 

*5.7 

'6.5 

3.2 

2.0 

2.7 

2.9 

6.  Fresh  watermelon   

4.5 

3.2  u 

6.4 

3.8 

4.7 

9.6  u 

5.9  u 

3.8 

7.  Fresh  melon   

3.4 

1.5  u 

*4.2 

*3.5 

6.2 

3.0  u 

6.9 

6.4 

8.  Fresh  grapes   

2.9 

2.5  u 

3.3 

2.8 

3.6 

2.3  u 

1.7 

4.1 

9.  Fresh  orange   

2.4 

1.8 

2.9 

2.4 

2.7 

1.8  u 

2.8 

2.8 

10.  Other  fresh  fruit   

2.8 

3.3 

2.1 

2.9 

2.6 

4.5  u 

1.2 

2.6 

1 1 .  Fresh  peach/nectarine   

2.4 

1.7  u 

2.5 

2.6 

3.1 

2.2  u 

4.5  u 

3.0 

12.  Fresh  berries   

1.9 

0.4  u 

*  1.1 

*"2.2 

1.9 

0.1  u 

1.2  u 

"*2.2 

All  other  food  groups   

14.8 

14.6 

16.7 

14.8 

18.0 

16.2 

16.9 

18.6 

Notes:    Table  shows  the  percent  of  MyPyramid  equivalents  contributed  by  each  food  source  for  each  population  subgroup  (column).  Food  sources 
are  ranked  by  their  contribution  to  overall  (Total  persons,  all  ages)  intake.  Food  sources  shown  separately  are  those  contributing 
at  least  2  percent  to  the  Pyramid  intake  of  any  population  subgroup. 

Significant  differences  in  means  and  proportions  are  noted  by  *  (.05  level),  **  (.01  level),  or  ***  (.001  level).  Differences  are  tested  in 
comparison  to  FSP  participants,  identified  as  persons  in  households  receiving  food  stamps  in  the  past  12  months, 
u    Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 

Sources:  NHANES  1999-2002  dietary  recalls  and  MyPyramid  Equivalents  Database  for  USDA  Survey  Food  Codes,  1994-2002,  Version  1.0,  October 
2006.  Estimates  are  based  on  a  single  dietary  recall  per  person.  Excludes  pregnant  and  breastfeeding  women  and  infants.  Total  Persons' 
includes  persons  with  missing  food  stamp  participation  or  income.  Percents  are  age  adjusted  to  account  for  different  age  distributions 
of  Food  Stamp  participants  and  nonparticipants. 
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a  significantly  smaller  share  of  their  total  fiiiit  intake 
fi^om  fi-esh  apples,  relative  to  both  groups  of 
nonparticipants  (6  vs.  1 1  percent). 

Among  older  adults,  only  one  significant  difference 
was  noted  for  a  food  that  was  a  leading  contributor 
to  total  fiuit  intakes — fi^esh  apples  made  a  signifi- 
cantly smaller  contribution  to  the  fiuit  intakes  of 
FSP  older  adults  than  higher-income  older  adults  (5 
vs.  10  percent). 

Of  the  other  scattered  significant  differences  shown 
in  Table  6-2,  only  one  was  observed  for  all  three 
age  groups.  FSP  participants  consistently  obtained 
significantly  smaller  shares  of  their  total  finiit  intakes 
fi"om  fi^esh  berries  than  higher-income  nonpartici- 
pants. Among  adults,  this  difference  was  also 
significant  for  FSP  participants  and  income-eligible 
nonparticipants. 

Total  Vegetables,  Dark  Green  and  Orange 
Vegetables  and  Legumes 

There  were  no  significant  differences  in  the  Total 
Vegetables  scores  for  FSP  participants  and  income- 
eligible  nonparticipants,  in  all  three  age  groups 
(Figure  6-2).  Compared  with  higher-income 
nonparticipants,  FSP  children  scored  significantly 
higher  on  Total  Vegetables  (2.4  vs.  2.2  out  of  5), 
while  FSP  adults  and  older  adults  scored  signifi- 
cantly lower  (3.1  vs.  3.6  for  adults;  3.6  vs.  4.2  for 
older  adults). 

Scores  for  Dark  Green  and  Orange  Vegetables  and 
Legumes  were  low  for  all  groups,  with  no  statisti- 
cally significant  differences  between  FSP  partici- 
pants and  nonparticipants  (Figure  6-2).  Adults  and 
older  adults  had  somewhat  higher  scores  than 
children  (statistical  significance  not  tested). 

The  three  leading  contributors  to  vegetable  intakes 
varied  by  age  group  but  not  for  FSP  participants 
and  nonparticipants.  The  top  contributors  to 
vegetable  intakes,  by  age  group,  were  (Table  6-3): 

•  Children — fiied  potatoes;  potato  chips;  other 
types  of  cooked  potatoes 

•  Adults — salads;  cooked  potatoes  that  were  not 
filed;  fried  potatoes 

•  Older  adults — salads/salad  greens;  cooked 
potatoes  that  were  not  fried 


There  were  some  differences  between  FSP 
participants  and  higher-income  nonparticipants  in 
specific  items  contributing  to  vegetable  intakes 
below  the  top  three: 

•  FSP  children  obtained  significantly  smaller 
shares  of  their  total  vegetables  intake  from 
salads  and  pizza  with  meat,  compared  with 
higher-income  nonparticipant  children. 

•  FSP  adults,  compared  with  higher-income 
nonparticipants,  obtained  a  significantly  smaller 
share  of  their  total  vegetable  intake  fi^om 
salads/salad  greens  (7  vs.  16  percent)  and  a 
significantly  larger  share  from  cooked  potatoes 
that  were  not  fried  (13  vs.  9  percent). 

•  FSP  older  adults  obtained  a  significantly 
smaller  share  of  their  vegetable  intake  from 
salads/salad  greens  than  higher- income 
nonparticipant  older  adults  (10  vs.  18  percent). 

There  were  several  scattered  differences  between 
FSP  participants  and  one  or  both  groups  of 
nonparticipants  in  the  relative  contributions  of 
specific  foods  to  total  vegetable  intakes,  but  none 
of  these  differences  was  observed  for  all  three  age 
groups. 

Total  Grains  and  Whole  Grains 
FSP  participants  and  nonparticipants  in  all  age 
groups  had  the  maximum  score  of  5.0  for  the  HEI- 
2005  Total  Grains  component  (Figure  6-2).  Scores 
for  Whole  Grains  were  substantially  lower,  ranging 
fi-om  0.6  to  1.7  (out  of  5). 

The  top  contributors  to  grain  intakes  of  FSP 
participants  and  nonparticipants,  by  age  group, 
were  (Table  6-4): 

•  Children — sandwiches  other  than  hamburgers 
and  cheeseburgers;  ready-to-eat  breakfast 
cereals;  pizza  with  meat;  bread  (not  part  of  a 
sandwich) 

•  Adults —  sandwiches  other  than  hamburgers 
and  cheeseburgers;  bread  (not  part  of  a 
sandwich) 

•  Older  adults —  sandwiches  other  than 
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Table  6-3 — Food  Sources  of  MyPyramid  Intakes:  Vegetables 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Salad  (greens)   

12.9 

7.0 

8.7 

*"14.1 

6.9 

5.0 

5.0 

'7.8 

2.  Cooked  potatoes-not  fried   

9.7 

11.1 

9.7 

9.7 

8.5 

7.7 

9.0 

8.3 

3.  Cooked  potatoes-fried   

8.5 

9.2 

8.6 

8.4 

12.6 

13.4 

11.3 

13.0 

4.  Potato  chips   

5.4 

6.1 

5.7 

5.1 

9.3 

10.6 

11.7 

8.1 

5.  Sandwiches  (excl.  burgers)   

4.0 

3.4 

3.5 

4.3 

3.2 

3.3 

3.4 

3.2 

6.  Pizza  w/  meat   

3.4 

3.5 

3.2 

3.5 

5.0 

3.7 

5.1 

*5.3 

7.  Meat  mixtures  w/  red  meat   

3.0 

4.2 

2.9 

2.9 

2.5 

3.4 

2.8 

2.5 

8.  Vegetables  mixtures  (inc  soup)  .... 

2.9 

3.5 

3.4 

2.6 

2.3 

2.2  u 

4.1 

1.6 

9.  Pasta  dishes,  Italian  style   

3.1 

4.0 

'  1.9 

3.2 

4.8 

6.6 

"3.2 

4.9 

10.  Cooked  com   

2.9 

3.1 

2.8 

3.0 

4.0 

5.1 

3.7 

3.8 

1 1 .  Cooked  tomatoes   

2.5 

1.3 

"21 

*''2.8 

2.4 

0.7 

"*2.7 

""2.7 

12.  Cooked  green  beans   

2.4 

3.4 

2.7 

*2.2 

2.2 

3.2 

1.7 

2.1 

13.  Hamburgers/cheeseburgers 

2.4 

2.6 

2.3 

2.3 

2.8 

3.3 

2.4 

2.8 

14.  Other  cooked  (high  nutrients) 

footnote  c   

1.9 

1.8 

2.4 

1.8 

0.7 

1.0 

1.0 

0.5 

15.  Rice  dishes   

1.8 

1.5 

2.1 

1.8 

1.8 

1.0 

"2.4 

1.8 

16.  Meat  mixtures  w/  chicken/turkey 

1.8 

2.8 

1.6 

1.6 

1.8 

2.8 

2.2 

1.0 

17.  Meat  soup   

1.6 

2.4 

2.5 

1.3 

1.5 

0.8  u 

"2.4 

1.2 

18.  Beans   

1.5 

1.8 

'3.0 

1.2 

1.0 

1.0 

2.0 

"0.5 

1 9.  Raw  tomatoes   

1.5 

1.0 

*2.2 

1.4 

1.0 

0.4  u 

0.9 

"1.2 

20.  Chili  con  came   

1.4 

3.1 

2.3 

1.3 

1.2 

2.0  u 

0.7  u 

1.2 

21.  Cooked  mixed   

1.4 

1.0 

'2.3 

1.3 

1.1 

1.2 

1.7 

0.8 

22.  Catsup,  mustard,  relish,  etc   

1.6 

1.9 

1.7 

1.5 

2.5 

2.4 

2.4 

2.6 

All  other  food  groups   

22.3 

20.4 

21.9 

22.8 

21.0 

18.9 

18.2 

23.0 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Salad  (greens)   

14.1 

7.0 

9.0 

"'15.6 

17.8 

10.0 

12.6 

*  18.1 

2.  Cooked  potatoes-not  fried   

9.4 

12.8 

9.4 

*9.3 

12.6 

10.5 

11.8 

13.2 

3.  Cooked  potatoes-fried   

8.2 

9.0 

8.7 

7.8 

3.5 

3.7  u 

4.2 

3.4 

4.  Potato  chips   

4.6 

4.5 

4.2 

4.7 

2.1 

4.8  u 

2.1 

1.9 

5.  Sandwiches  (excl.  burgers)   

4.5 

3.4 

4.0 

"4.9 

3.5 

3.2  u 

2.0 

3.8 

6.  Pizza  w/  meat   

3.4 

4.1 

3.1 

3.4 

0.9 

1.0  u 

0.6  u 

1.0 

7.  Meat  mixtures  w/  red  meat   

2.9 

3.6 

2.4 

2.7 

4.3 

7.4  u 

4.7 

4.4 

8.  Vegetables  mixtures  (inc  soup)  .... 

2.5 

2.3 

2.6 

2.4 

5.2 

9.8  u 

4.7 

5.0 

9.  Pasta  dishes,  Italian  style   

2.6 

3.0 

'0.9 

2.8 

2.2 

3.2  u 

2.8 

2.0 

10.  Cooked  corn   

2.5 

2.9 

2.6 

2.5 

2.8 

1.1  u 

2.2 

"3.5 

1 1 .  Cooked  tomatoes   

3.0 

1.4 

3.0 

"  3.3 

1.1 

2.0  u 

1.9  u 

0.9 

12.  Cooked  green  beans   

1.9 

3.4 

2.2 

*1.8 

4.0 

3.5 

5.7 

3.6 

13.  Hamburgers/cheeseburgers 

2.6 

2.8 

2.8 

2.4 

1.0 

1.1  u 

1.0  u 

1.0 

14.  Other  cooked  (high  nutrients) 

footnote  c   

2.0 

1.7 

2.6 

2.0 

3.6 

3.2  u 

4.2 

3.3 

15.  Rice  dishes   

2.1 

2.0 

2.2 

2.1 

1.0 

0.5  u 

1.0 

1.0 

16.  Meat  mixtures  w/  chicken/turkey 

1.8 

2.5 

1.3 

1.8 

1.5 

3.6  u 

1.4 

1.6 

17.  Meat  soup   

1.7 

3.1 

2.9 

1.4 

1.5 

2.2  u 

1.7 

1.4 

18.  Beans   

1.7 

2.1 

3.0 

1.4 

1.8 

1.7  u 

*4.7 

1.3 

19.  Raw  tomatoes   

1.5 

1.0  u 

2.8 

1.3 

2.1 

1.4  u 

2.0 

2.3 

20.  Chili  con  came   

1.5 

3.3  u 

2.7  u 

1.2 

1.8 

4.1  u 

2.8  u 

1.6 

21.  Cooked  mixed   

1.3 

0.5  u 

'2.6 

1.1 

2.3 

2.2  u 

2.0 

2.4 

22.  Catsup,  mustard,  relish,  etc   

1.5 

2.2 

1.6 

1.4 

0.6 

0.4  u 

*1.2u 

0.5 

All  other  food  groups   

22.8 

21.3 

23.5 

22.7 

22.6 

19.5 

22.6 

22.7 
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Table  6-4 — Food  Sources  of  MyPyramid  Intakes:  Grains 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Incoms- 
Nonpartic. 

l_i;-,u 

nignsr- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

niyi  ici - 

INUI  ipal  LIL>. 

16,419 

2,303 

3,577 

9,094 

1 ,000 

1,495 

1,801 

o,OoZ 

1 .  Sandwiches  (excl.  burgers)   

15.5 

15.5 

14,6 

15.8 

14.4 

16.0 

15.0 

T4.U 

8.6 

8.0 

9,8 

8.1 

O.J 

5.9 

8.8 

O.D 

o.  ^oiu  cereal   

5.8 

4.7 

4,8 

6.1 

7  A 
1 .4 

7.1 

6.3 

7  Q 

H.  r  I^Zd  W/  ITIcdl   

5.4 

5.3 

4,8 

5.6 

7  1 
/  .  1 

5.8 

7.8 

7  9 

R  I— lo^Yil^i  1  r^Qro/^h\QQOQl^i  ir/^Qro 

4.D 

4.9 

4,3 

4.6 

4.D 

5.2 

4.4 

A  '5 

*+.o 

D.  rvlCe   

4.0 

5.8 

5,8 

"  3.3 

'3  A 
J. 4 

5.1 

4.8 

Z.D 

J.O 

A  r\ 
4.U 

J.O 

Q  Q 
0.0 

A  C 

4.0 

A  C 

4.0 

A  A 

3.6 

3.2 

3.3 

3.7 

5.1 

4.9 

R  0 
D.Z 

3.0 

2.4 

3.1 

3.1 

3.2 

2.5 

2.2 

3.8 

lU.  rasta   

2.8 

3.1 

2.6 

2.8 

Z.o 

2.1 

2.3 

o  a 
^.O 

2.4 

1.3 

2.4 

"*2.6 

Q  7 
J.  / 

2.0 

2.8 

12.  Pasta  dishes,  italian  style   

2.3 

2.7 

1.4 

2.4 

2.7 

3.8 

'2.0 

2.5 

13.  Mexican  entrees   

2.2 

2.1 

2.4 

2.2 

2.0 

1.4 

"2.5 

1.9 

14.  Popcorn   

2.2 

1.3  u 

1.1 

"  2.6 

3.2 

3.3  u 

'  0.5 

4.1 

15.  Pancakes,  waffles,  french  toast  ... 

2.0 

1.6 

1.8 

2.1 

2.8 

2.2 

1.9 

3.3 

16.  Macaroni  &  cheese   

1.9 

3.7 

*  1.7 

*  1.8 

2.7 

3.4 

1.9 

2.9 

17.  Flour  tortillas   

1.8 

1.6 

*2.7 

1.6 

1.1 

1.1 

1.6 

0.9 

18.  Bagels   

1.7 

0.6 

0.7 

***2.0 

1.4 

0.9 

0.8  u 

1.6 

19.  Corn  tortillas   

1.3 

0,9 

"3.1 

0.9 

0.8 

0.6 

"'1.7 

0.5 

All  other  food  groups   

25.4 

27.3 

25.7 

25.1 

21.2 

21.7 

23.2 

20.6 

\^ 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

r  — 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Hinhpr- 

1    1  lU  1  Id 

incom6 
Nnnnartir 

^  — 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1  ,oZd 

1 .  Sandwiches  (excl.  burgers)   

15.8 

15.3 

14.2 

16.5 

1  0.0 

15.6 

15.4 

1  *^  Q 

z.  bread   

7.8 

7.6 

8.6 

7.4 

14./ 

12.6 

15.6 

i4.4 

o.  uoiQ  cereal   

4.4 

3.4 

3.4 

4.8 

7  Q 

5.8 

7.6 

ft  9 

o.z 

4.  Pizza  w/  meat   

5.7 

6.1 

4.6 

5.9 

1.7  u 

0.9 

c 

5.  Hamburgers/cheeseburgers   

5.3 

5.4 

4.9 

5.3 

2.3  u 

2.2 

6.  Rice   

4.4 

5.4 

6.3 

3.9 

3.8 

7.9 

5.6 

2.6 

3.4 

4.0 

3.5 

3.4 

A  1 

4.  1 

3,0 

3.7 

4  2 

8.  Corn-based  salty  snacks   

3.6 

3.1 

3.3 

3.7 

1 .0 

0.7  u 

0.6  u 

1 .1 

9.  Crackers   

2.6 

2.1 

3.4 

2.5 

j.y 

3,5 

3.3 

A  9 

r" 

L- 

10.  Pasta   

3.0 

3.7 

3.0 

3,0 

2.4 

2.4 

1.8  u 

2.5 

1 1 .  rizza  (no  meat)   

2.3 

1.3 

2.8 

"2,4 

U.  / 

0.1  u 

0.4  u 

n  7  1  f 

v.  1  u 

12.  Pasta  dishes,  italian  style   

2.2 

2.2 

0.8 

2,4 

2.1 

2.5  u 

2.6 

1.9 

13.  Mexican  entrees   

2.7 

3.0 

2.8 

2.8 

n  7 

0.2  u 

"  0.7 

'  n  7 

14.  Popcorn   

1.9 

0.6  u 

1.7 

'**2.3 

1.3 

0.7  u 

0.3  u 

1.5 

15.  Pancakes,  waffles,  french  toast  ... 

1.7 

1.4 

1.8 

1.6 

1.8 

1.2  u 

1.8 

1.9 

16.  Macaroni  &  cheese   

1.6 

3.4 

*  1.5 

*  1.4 

1.9 

5.1  u 

2.3  u 

1.5 

17.  Flour  tortillas   

2.3 

1.9 

*  3.6 

2.1 

1.0 

1.2  u 

1.3  u 

0.9 

18.  Bagels   

1.9 

0,6  u 

0,9 

"'2.3 

1.4 

0.4  u 

0.2  u 

1.8 

19.  Corn  tortillas   

1.8 

1.1 

■4,3 

1.2 

0.5 

0.4  u 

'1.2 

0.2 

All  other  food  groups   

25.6 

28,2 

24.7 

25.3 

31.1 

32.6 

32.5 

31.3 

See  notes  on  Table  6-3. 
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hamburgers  and  cheeseburgers;  bread  (not  part 
of  a  sandwich);  ready- to-eat  breakfast  cereals 

There  was  variability  across  groups  of  adults  and 
older  adults  in  the  leading  sources  of  grains.  Ready- 
to-eat  breakfast  cereals  were  the  third  or  fourth 
most  important  source  of  grains  among  older  adults, 
but  were  a  less  important  source  of  grains  in  the 
diets  of  other  adults. 

Differences  between  FSP  participants  and  nonpar- 
ticipants  in  the  relative  importance  of  leading 
sources  of  grain  were  generally  not  statistically 
significant.  Among  older  adults,  however,  rice 
provided  7.9  percent  of  the  grain  equivalents 
consumed  by  FSP  participants  (3rd  leading  source), 
compared  with  only  2.6  percent  of  the  grain 
equivalents  consumed  by  higher- income  nonpartici- 
pants  (6th  leading  source). 

There  were  scattered  differences  between  FSP 
participants  and  one  or  both  groups  of  nonpartici- 
pants  in  the  relative  importance  of  other  grain 
foods.  The  only  differences  that  were  observed  for 
all  three  age  groups  were  a  smaller  contribution 
from  meatless  pizza  for  FSP  participants,  relative  to 
higher-income  nonparticipants,  and  a  smaller 
contribution  from  com  tortillas  among  FSP  partici- 
pants, relative  to  income-eligible  nonparticipants. 

Milk  and  Milk  Products 

There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
scores  for  the  HEI-2005  Milk  component  (Figure  6- 
3).  However,  for  all  three  age  groups,  FSP  partici- 
pants had  significantly  lower  scores  than  higher- 
income  nonparticipants. 

Unflavored  whole  milk  was  the  leading  contributor 
to  milk  intakes  of  FSP  participants  in  all  age  groups 
(Table  6-5).  Moreover,  among  children  and  adults, 
FSP  participants  obtained  a  significantly  larger  share 
of  their  total  milk  intakes  from  unflavored  whole 
milk  than  either  income-eligible  or  higher- income 
nonparticipants.  This  pattern  was  also  observed  for 
older  adult  FSP  participants  and  higher-income 
older  adults. 

Compared  with  higher-income  nonparticipant 
children,  FSP  children  obtained  significantly  less  of 
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their  total  milk  intakes  from  unflavored  2  percent,  1 
percent,  and  skim  milks  and  cheese.  Similarly, 
unflavored  skim  milk  and  cheese  made  significantly 
smaller  contributions  to  intakes  of  FSP  adults  than 
higher-income  nonparticipant  adults  and  unflavored 
one  percent  milk  made  a  significantly  smaller 
contribution  to  intakes  of  FSP  older  adults  than 
either  income-eligible  or  higher-income  older  adults. 
None  of  the  other  scattered  differences  between 
FSP  participants  and  one  or  both  groups  of  nonpar- 
ticipants was  observed  for  all  three  age  groups. 

Meats  and  Beans 

Adults  and  older  adults  in  all  participant/nonpartici- 
pant  groups  had  the  maximum  score  of  1 0  on  the 
Meat  and  Beans  component.  FSP  children  and 
income-eligible  nonparticipant  children  had  compa- 
rable scores  on  this  component  (about  8.5);  and 
FSP  children  scored  significantly  higher  than  higher- 
income  nonparticipant  children  on  the  Meat  and 
Beans  component  (8.5  vs.  7.6). 

With  the  exception  of  older  adult  FSP  participants, 
the  top  three  sources  of  meat  and  bean  intakes 
were,  in  somewhat  varying  order,  sandwiches  other 
than  hamburgers  and  cheeseburgers,  chicken,  and 
beef  (Table  6-6).^  Other  leading  sources  of  meat 
among  children  and  adults  were  hamburgers  and 
cheeseburgers  and  eggs. 

There  were  few  significant  differences  between 
FSP  participants  and  nonparticipants  in  the  relative 
contribution  of  leading  sources  of  meat  and  bean 
intakes.  Among  adults,  FSP  participants  obtained  a 
significantly  smaller  share  of  their  intakes  from 
sandwiches  other  than  hamburgers  and  cheesebur- 
gers, relative  to  higher-income  nonparticipants  ( 1 5 
vs.  20  percent).  Among  older  adults,  FSP  partici- 
pants obtained  a  significantly  smaller  share  of  their 
intakes  from  beef  (not  part  of  a  sandwich  or  mixed 
dish)  than  either  group  of  nonparticipants  (3  vs.  8 
and  9  percent). 

Oils 

MyPyramid  encourages  use  of  oils  high  in  polyun- 
saturated fat  and  monounsaturated  fat  as  the  main 
sources  of  fat  in  the  diet.  These  oils  provide 
essential  fatty  acids,  do  not  raise  levels  of  LDL 


'  The  chicken  and  beef  categories  do  not  include  those  meats 
consumed  as  part  of  sandwiches  or  other  mixed  dishes. 
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Table  6-5 — Food  Sources  of  MyPyramid  Intakes:  Milk  and  Milk  Products 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

o 

16,419 

2,303 

3,577 

9,094 

7,583 

1 ,495 

1 ,801 

3,682 

1   1  InflaunrpH  9%  milk 

15.5 

12.4 

14.4 

■  16.1 

19.6 

14.4 

18.9 

'21.5 

13.2 

27.8 

"  19.4 

*"10.3 

18.5 

32.2 

'23.6 

*"13.4 

9.6 

4.6 

6.6 

"11.0 

5.6 

1.7  u 

1.3 

"7.7 

9.1 

6.5 

8.4 

9.5 

6.3 

5.0 

5.4 

6.9 

8.6 

9.0 

8.1 

8.7 

5.8 

7.1 

5.6 

5.5 

R    1  lnfIs\/r\r£^H  10/  milL- 

5.5 

1.4 

'  4.4 

'^6.4 

5.9 

1.8 

3.2 

*"7.6 

7.  Pizza  w/  meat   

4.9 

5.5 

4.8 

4.9 

5.2 

4.3 

6.4 

5.0 

8.  Ice  cream   

4.1 

4.2 

3.4 

4.3 

3.3 

2.2 

2.5 

"'3.8 

9.  Hamburgers/cheeseburgers   

2.4 

2.7 

2.8 

2.3 

2.0 

2.4 

2.5 

1.8 

10.  Mexican  entrees   

2.4 

2.3 

2.4 

2.4 

2.0 

1.7 

2.4 

2.0 

1 1 .  Pizza  (no  meat)   

2.3 

1.5 

2.5 

'2.4 

2.9 

1.6 

2.3 

"3.4 

12.  Macaroni  &  cheese   

2.2 

3.7 

2.2 

'2.0 

2.4 

2.8 

2.0 

2.5 

13.  Yogurt   

2.1 

0.8 

1.0 

'2.4 

1.5 

0.5 

0.6 

"'2.0 

14.  Flavored  whole  milk   

1.8 

2.7 

3.2 

1.4 

3.4 

4.6 

4.4 

2.9 

15.  Flavored  milk-%fat  nfs   

1.4 

2.6 

1.6 

'  1.2 

4.4 

5.9 

5.6 

3.8 

All  other  food  groups   

14.8 

12.4 

14.8 

14.6 

11.1 

12.0 

13.2 

10.2 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  uniiavoreu  ^  /o  miiK   

13.2 

10.2 

11.8 

13.3 

17.5 

16.8 

16.3 

17.9 

2.  Unflavored  whole  milk   

11.7 

26.2 

*  17.3 

""9.5 

10.5 

26.1 

20.1 

8.2 

3.  Unflavored  skim  milk   

9.7 

3.7  u 

7.6 

10.8 

15.2 

11.9 

11.6 

16.7 

4.  Cheese   

10.8 

7.1 

10.4 

"11.2 

7.2 

6.3 

5.6 

7.4 

5.  Sandwiches  (excl.  burgers)   

10.2 

9.9 

9.9 

10.3 

7.7 

9.0 

5.8 

8.1 

R    1  \rtf\n\fr\rari  1  0/  miXlr 

4.5 

0.9  u 

3.7 

"'5.1 

8.7 

2.5  u 

8.4 

9.3 

7.  Pizza  w/  meat   

5.7 

7.3 

5.2 

5.6 

1.7 

1.5  u 

1.2 

2.0 

8.  Ice  cream   

3.9 

4.7 

3.2 

4.0 

5.8 

5.4 

5.5 

6.0 

9.  Hamburgers/cheeseburgers   

3.1 

3.2 

3.5 

2.9 

0.8 

1.4  u 

0.6 

0,9 

10.  Mexican  entrees   

3.0 

3.1 

3.1 

3.1 

0.6 

0.2  u 

0.2  u 

0.8 

1 1 .  Pizza  (no  meat)   

2.4 

1.9 

3.2 

2.3 

0.8 

0.0  u 

0.4  u 

'0.8  u 

12.  Macaroni  &  cheese   

2.0 

4.0 

2.0 

'  1.7 

2.8 

4.0  u 

3.6  u 

2.4 

13.  Yogurt   

2.4 

1.0  u 

1.2 

2.6 

2.1 

1.0  u 

0.8  u 

24 

14.  Flavored  whole  milk   

1.4 

2.6  u 

3.0 

1.0 

0.9 

0.0 

■  1.9  u 

0,7  u 

15.  Flavored  milk-%fat  nfs   

0.5 

1.7  u 

0.3 

0.5 

0.2  u 

0.6  u 

0.3  u 

0.0  u 

All  other  food  groups   

15.6 

12.5 

14.7 

'  16.0 

17.4 

13.2 

17.8 

16.4 

See  notes  on  Table  6-3. 


("bad")  cholesterol  in  the  blood,  and  are  the  major 
source  of  vitamin  E  in  the  typical  American  diet 
(USDA,  CNPP,  2008).  In  the  MPED,  fat  in 
cooking  oils,  some  salad  dressings,  and  soft  tub  or 
squeeze  margarines  were  counted  as  oils  (rather 
than  discretionary  solid  fats).  In  addition,  fats  from 
fish,  nuts,  and  seeds  were  classified  as  oils. 


There  were  no  significant  differences  between  FSP 
children  and  either  group  of  nonparticipant  children 
in  scores  for  the  HEI-2005  Oils  component  (Figure 
6-3).  However,  among  adults  and  older  adults,  FSP 
participants  had  significantly  lower  scores  for  this 
component  than  both  income-eligible  and  higher- 
income  nonparticipants  (4.5  vs.  5.7  and  6.8  for 
adults;  3.8  vs.  6. 1  and  6.9  for  older  adults). 
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Table  6-6 — Food  Sources  of  MyPyramid  Intakes:  Meat  and  Beans 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 
19.1 

2,303 
16.0 

3,577 

9,094 

7,583 
21.2 

1,495 
20.4 

1,801 
19.8 

3,682 
22.8 

1 .  Sandwiches  (excl.  burgers)   

17.8 

"'20.5 

2.  Chicken   

14.7 

17.1 

13.9 

14.6 

16.4 

17.7 

15.8 

16.8 

3.  Beef   

8.3 

7.1 

8.0 

8.3 

7.7 

7.4 

7.9 

7.1 

4.  Hamburgers/cheeseburgers   

6.6 

6.4 

6.3 

6.6 

8.1 

8.4 

7.5 

8.1 

5.  Eggs   

5.5 

6.5 

6.4 

*5.2 

5.3 

4.5 

5.8 

5.0 

6.  Pork   

4.5 

6.0 

4.7 

'4.1 

3.8 

4.2 

3.9 

3.6 

7.  Fish   

4.3 

4.1 

4.6 

4.2 

2.8 

2.8 

2.5 

3.2 

8.  Nuts   

4.0 

1.1 

"**4.3 

""4.2 

1.9 

0.8 

1.7 

"  2.4 

9.  Meat  mixtures  w/  red  meat   

3.4 

4.5 

3.4 

3.3 

2.7 

2.8 

3.1 

2.5 

10.  Meat  mixtures  w/  chicken/turkey 

2.4 

3.3 

2.7 

2.2 

2.6 

4.1 

2.8 

1.8 

1 1 .  Bacon/sausage   

2.2 

2.5 

2.1 

2.1 

2.2 

2.6 

1.9 

2.2 

12.  Shellfish   

2.0 

1.7 

1.3 

2.0 

0.8 

1.4 

0.8 

0.8 

13.  Ground  beef   

2.0 

2.0 

2.9 

1.8 

2.0 

1.7 

2.8 

1.8 

14.  Mexican  entrees   

1.9 

1.7 

2.0 

1.9 

2.1 

1.3 

"*2.7 

*2.2 

All  other  food  groups   

19.3 

20.0 

19.6 

19.0 

20.3 

20.0 

21.0 

19.6 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Sandwiches  (excl.  burgers)   

18.9 

14.8 

18.0 

"  20.3 

16.7 

13.5 

14.4 

17.8 

2.  Chicken   

14.7 

17.3 

13.6 

14.4 

12.2 

15.4 

12.1 

11.6 

3.  Beef   

8.4 

8.1 

7.9 

8.6 

8.7 

3.0 

"8.0 

9.0 

4.  Hamburgers/cheeseburgers   

6.8 

6.1 

6.8 

6.8 

3.6 

4.0  u 

3.2 

3.6 

5.  Eggs   

5.2 

6.2 

6.5 

4.9 

6.9 

10.4 

7.2 

'6.7 

6.  Pork   

4.9 

6.8 

5.3 

4.5 

3.9 

6.2 

3.9 

3.7 

7.  Fish   

4.3 

4.2 

4.8 

4.0 

6.4 

6.0 

7.5 

6.1 

8.  Nuts   

4.3 

0.9 

**4.4 

"**4.5 

5.9 

2.7  u 

7.8  u 

5.8 

9.  Meat  mixtures  w/  red  meat   

3.4 

4.3 

3.2 

3.1 

4.8 

7.9 

4.1 

4.9 

10.  Meat  mixtures  w/  chicken/turkey 

2.3 

2.4 

2.6 

2.2 

2.6 

5.3  u 

2.9 

2.5 

1 1 .  Bacon/sausage   

2.1 

2.3 

2.2 

2.0 

2.5 

3.1 

2.1 

2.4 

12.  Shellfish   

2.4 

2.3  u 

1.4 

2.5 

2.2 

0.0  u 

'2.OU 

"'2.3 

13.  Ground  beef   

2.1 

2.5  u 

2.9 

1.8 

1.8 

0.8  u 

3.0  u 

1.7 

14.  Mexican  entrees   

2.2 

2.3  u 

2.1 

2.2 

0.6 

0.2  u 

"0.5 

"0.6 

All  other  food  groups   

18.2 

19.6 

18.3 

18.1 

21.3 

21.6 

21.4 

21.4 

See  notes  on  Table  6-3. 


There  was  considerable  variation  in  the  leading 
sources  of  oil  in  the  diets  of  FSP  participants  and 
nonparticipants  and  by  age  group  (Table  6-7). 
Foods  that  were  top  contributors  to  the  oil  intakes 
of  both  FSP  participants  and  nonparticipants  were: 


•  Children —  sandwiches,'*  corn-based  salty 
snacks,  and  potato  chips 

•  Adults — salads  and  sandwiches 

•  Older  adults — salads,  sandwiches,  and  marga- 
rine 

•  Sandwiches  do  not  include  hamburgers  and  cheeseburgers. 
Oil  intake  from  sandwiches  is  likely  from  condiments. 
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Table  6-7 — Food  Sources  of  MyPyramid  Intakes:  Oils 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Prnnrflm 

1    I  vM  1  CI  1  ■  1 

Psrtic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Salads  &  salad  dressing   

16.5 

9.2 

11.6 

"17.6 

10.1 

9.0 

8.3 

10.6 

2.  Sandwiches  (excl.  burgers)   

14.0 

15.0 

13.7 

14.5 

15.1 

16.1 

12.2 

16.3 

3.  Corn-based  salty  snacks   

8.4 

10.0 

8.8 

"8.0 

14.4 

16.4 

14.2 

13.9 

4.  Potato  chips   

8.1 

11.4 

9.1 

'7.3 

12.2 

15.6 

16.6 

9.8 

5.  Nuts   

6.1 

2.2 

'"6.9 

'"6.2 

2.4 

1.1  u 

2.1 

3.0 

6.  Chicken   

5.1 

5.7 

4.2 

5.2 

10.0 

7.9 

8.4 

10.9 

7.  Margarine   

4.5 

5.0 

5.7 

4.3 

4.1 

2.4 

8.0 

3.3 

8.  Candy   

3.4 

2.8 

3.1 

3.5 

3.6 

2.8 

4.0 

3.7 

9.  Hamburgers/cheeseburgers   

3.3 

4.6 

3.4 

'3.0 

2.7 

3.8 

2.6 

2.5 

10.  Cooked  potatoes-fried   

1.8 

1.0 

**3.0 

1.7 

1.2 

1.4  u 

1.1 

0.9 

1 1 .  Other  added  fats/oil   

1.8 

3.2 

1.6 

1.7 

0.8 

1.2  u 

0.1  u 

1.0 

12.  Cake/cupcakes   

1.5 

2.2 

0.8 

1.7 

1.3 

3.0  u 

0.7 

1.4 

All  other  food  groups   

25.6 

27.6 

28.0 

25.2 

22.2 

19.4 

21.7 

22.8 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Salads  &  salad  dressing   

18.0 

10.5 

12.7 

*  19.6 

20.9 

5.5  u 

■  13.1 

"21.2 

2.  Sandwiches  (excl.  burgers)   

14.0 

13.7 

15.2 

14.2 

12.2 

18.3 

11.2 

12.6 

3.  Corn-based  salty  snacks   

7.6 

9.3 

8.6 

7.1 

2.1 

3.0  u 

2.0  u 

2.2 

4.  Potato  chips   

7.5 

8.4 

7.1 

7.4 

3.9 

14.8  u 

4.7 

3.2 

5.  Nuts   

6.8 

1.8 

"7.8 

"'6.9 

9.0 

4.9  u 

11.1  u 

8.8 

6.  Chicken   

4.0 

6.5 

2.9 

3.8 

1.8 

0.1  u 

2.2  u 

1.8 

7.  Margarine   

3.6 

5.4 

3.9 

3.6 

8.0 

8.1 

9.0 

8.3 

8.  Candy   

3.5 

3.1 

3.1 

3.7 

2.7 

1.8  u 

1.8 

2.8 

9.  Hamburgers/cheeseburgers   

4.0 

5.9 

4.6 

'3.6 

1.7 

1.4  u 

1.1 

1.8 

10.  Cooked  potatoes-fried   

1.9 

0.9  u 

'3.5 

1.8 

2.7 

0.6  u 

4.1  u 

'  2.4 

1 1 .  Other  added  fats/oil   

1.8 

1.5u 

1.5 

1.8 

3.2 

11.1  u 

4.6 

2.3 

12.  Cake/cupcakes   

1.4 

2.1 

0.9 

1.5 

2.1 

1.6  u 

0.4  u 

2.7 

All  other  food  groups   

25.9 

30.9 

28.5 

'  24.9 

29.6 

28.9 

34.9 

29.8 

See  notes  on  Table  6-3. 


Significant  differences  between  FSP  participants 
and  nonparticipants,  with  regard  to  leading  con- 
tributors to  oil  intakes  included  the  following: 

•    FSP  children  obtained  significantly  more  of 
their  oil  intakes  from  potato  chips  ( 1 6  vs.  10 
percent)  and  significantly  less  from  chicken  (8 
vs.  1 1  percent)  and  salads  (9  vs.  18  percent), 
than  higher-income  nonparticipant  children. 


•  FSP  adults  obtained  significantly  less  of  their 
total  oil  intakes  from  salads  and  nuts  (which 
includes  seeds  and  nut  butters)  than  either 
group  of  nonparticipant  adults. 

•  Older  adult  FSP  participants  obtained  signifi- 
cantly less  of  their  total  oil  intakes  from  salads 
than  higher-income  nonparticipant  adults  (6  vs. 
21  percent).  In  addition,  FSP  participants 
appear  to  obtain  much  larger  contributions  of 
oil  from  potato  chips  and  fats  and  oils  other 
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than  margarine  or  salad  dressing.  These 
differences  were  not  statistically  significant, 
however,  probably  because  of  the  small  sample 
of  FSP  participants. 

Saturated  Fat 

FSP  participants  and  nonparticipants  in  all  age 
groups  had  average  scores  of  3.0  to  4.3  (out  of  a 
possible  10)  on  the  HEI-2005  Saturated  Fat 
component  (Figure  6-3).  There  were  no  significant 
differences  in  scores  of  FSP  participants  and 
nonparticipants,  among  adults  and  older  adults. 
FSP  children  scored  significantly  below  higher- 
income  children  (3.6  vs.  4.3).  Higher  scores  on  the 
Saturated  Fat  component  indicate  lower  consump- 
tion of  saturated  fat. 

Sandwiches  other  than  hamburgers  and  cheesebur- 
gers were  the  leading  contributor  to  saturated  fat 
intakes  of  all  groups  (sandwiches  may  have  in- 
cluded cheese  and/or  mayonnaise)  (Table  6-8). 
After  this,  there  was  considerable  variation  by  age 
group  and  across  participant  groups  in  the  leading 
sources  of  saturated  fat. 

Significant  differences  between  FSP  participants 
and  nonparticipants  included: 

•  FSP  children  obtained  significantly  more  of 
their  total  saturated  fat  intake  from  unflavored 
whole  milk  than  either  income-eligible  or 
higher-income  nonparticipant  children  (12  vs.  9 
and  6  percent).  In  addition,  FSP  children 
obtained  significantly  less  of  their  total  satu- 
rated fat  intake  from  ice  cream  and  unflavored 
2  percent  milk  (3  vs.  7  percent  and  3  vs.  6 
percent,  respectively). 

•  FSP  adults  obtained  significantly  more  of  their 
saturated  fat  from  unflavored  whole  milk  than 
higher-income  nonparticipants  (7  vs.  3  percent) 
and  significantly  less  fi-om  cheese  (3  vs.  5 
percent).  In  addition,  FSP  participants  obtained 
significantly  more  of  their  saturated  fat  intake 
firom  chicken  than  either  group  of  nonpartici- 
pants, but  the  magnitude  of  the  differences 
were  small. 

•  Older  adult  FSP  participants  obtained  more  of 
their  saturated  fat  intake  firom  unflavored 
whole  milk  and  eggs  than  higher-income  older 


adults  (7  vs.  3  percent  and  5  vs.  3  percent, 
respectively). 

In  addition  to  these  differences  among  the  leading 
sources  of  saturated  fat,  results  showed  that  FSP 
participants  consistently  obtained  smaller  shares  of 
their  saturated  fat  intake  fi-om  candy  than  higher- 
income  nonparticipants. 

Sodium 

There  were  no  significant  differences  between  FSP 
participants  and  nonparticipants  on  scores  for  the 
HEI-2005  Sodium  component  (Figure  6-3).  Scores 
ranged  fi"om  5.0  to  7.5  out  of  a  possible  10  across 
participant/nonparticipant  and  age  groups. 

The  leading  source  of  sodium  in  the  diets  of  all 
groups  of  FSP  participant  and  nonparticipants  was 
sandwiches  other  than  hamburgers  and  cheesebur- 
gers (Table  6-9).  Other  leading  sources  varied  by 
age  group  and  across  participant  groups. 

Significant  differences  between  FSP  participants 
and  nonparticipants  included: 

•  FSP  children  obtained  significantly  less  of  their 
total  sodium  intakes  fi-om  pizza  with  meat  and 
ready-to-eat  breakfast  cereals  than  higher- 
income  nonparticipant  children,  but  the  differ- 
ences were  small  in  magnitude. 

•  FSP  adults  obtained  a  significantly  smaller 
share  of  their  sodium  intakes  from  salads/ 
greens  than  higher-income  nonparticipant 
adults,  and  a  significantly  larger  share  fi-om 
macaroni  and  cheese  (1  vs.  4  percent  and  3  vs. 
1  percent,  respectively).  Much  of  the  sodium  in 
salads/greens  likely  comes  from  salad  dress- 
ings. 

•  Older  adult  FSP  participants  obtained  a 
significantly  smaller  share  of  their  total  sodium 
intake  from  salads/greens  than  either  income- 
eligible  or  higher-income  nonparticipant  older 
adults.  In  addition,  FSP  older  adults  obtained  a 
significantly  larger  share  of  their  sodium  from 
rice  than  higher-income  nonparticipant  older 
adults.  The  difference  in  the  relative  contribu- 
tion of  rice  to  sodium  intakes  was  also  noted 
for  children  and  adults. 
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Table  6-8 — Food  Sources  of  MyPyramid  Intakes:  Saturated  Fat 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Sandwiches  (excl.  burgers)   

12.6 

12.3 

12.1 

12.7 

11.8 

12.7 

12.4 

11.5 

2.  Hamburgers/cheeseburgers   

5.2 

5.1 

5.2 

5.1 

5.1 

5.7 

5.1 

4.9 

3.  Ice  cream   

5.0 

4.7 

4.0 

5.4 

5.4 

3.4 

3.8 

"*6.5 

4.  Cheese   

4.3 

3.0 

3.8 

"*4.7 

3.9 

3.0 

3.0 

"  4.4 

5.  Unflavored  whole  milk   

4.4 

8.0 

5.8 

"'3.5 

7.6 

12.1 

8.6 

■"5.9 

6.  Pizza  w/  meat   

3.4 

3.2 

3.1 

3.5 

4.4 

3.6 

4.6 

4.6 

7.  Chicken   

3.2 

4.2 

3.1 

3.1 

3.4 

3.9 

3.4 

3.4 

8.  Unflavored  2%  milk   

3.1 

2.2 

2.7 

''3.4 

4.9 

3.2 

4.3 

"5.8 

9.  Candy   

2.6 

1.8 

2.4 

"2.7 

2.6 

2.1 

2.9 

*2.7 

10.  Mexican  entrees   

2.6 

2.1 

2.7 

2.6 

2.5 

2.0 

"3.1 

2.5 

1 1 .  Cooked  potatoes-fried   

2.6 

2.8 

2.5 

2.5 

3.0 

3.2 

2.9 

3.0 

12.  Eggs   

2.5 

2.9 

3.0 

2.3 

1.8 

1.6 

2.0 

1.7 

13.  Salad  (greens)   

2.4 

0.9 

1.5 

"'2.7 

1.0 

0.8 

0.8 

0.9 

14.  Beef   

2.3 

2.1 

2.5 

2.2 

1.5 

1.7 

1.6 

1.3 

1 5.  Cream  /sour  cream   

2.1 

1.9 

1.6 

2.2 

0.7 

0.5 

0.6 

0.8 

16.  Cookies   

2.0 

2.1 

2.1 

2.0 

2.4 

2.8 

2.5 

2.3 

17.  Pork   

1.6 

2.5 

1.8 

*  1.5 

0.9 

1.1 

1.0 

0.8 

18.  Macaroni  &  cheese   

1.6 

2.6 

1.5 

1.5 

2.2 

2.5 

1.6 

2.5 

All  other  food  groups   

36.5 

35.6 

"38.4 

36.1 

34.7 

34.2 

35.8 

34.6 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Sandwiches  (excl.  burgers)   

13.1 

12.3 

12.2 

13.5 

11.6 

11.6 

11.1 

11.9 

2.  Hamburgers/cheeseburgers   

6.0 

5.4 

6.3 

5.9 

2.7 

3.4  u 

2.2 

2.7 

3.  Ice  cream   

4.4 

5.1 

3.1 

4.5 

6.9 

5.2 

7.6 

6.9 

4.  Cheese   

4.8 

3.0 

4.5 

'*5.1 

3.3 

3.0 

2.6 

3.5 

5.  Unflavored  whole  milk   

3.3 

6.5 

4.6 

"2.8 

3.2 

7.2 

5.8 

"2.5 

6.  Pizza  w/  meat   

3.6 

3.6 

3.1 

3.7 

1.2 

1.0  u 

0.8 

1.4 

7.  Chicken   

3.3 

4.2 

3.2 

'3.2 

2.5 

4.4  u 

2.6 

2.3 

8.  Unflavored  2%  milk   

2.3 

1.7 

2.0 

2.4 

3.3 

2.8 

3.0 

3.4 

9.  Candy   

2.7 

2.0 

2.6 

'2.8 

2.5 

1.0  u 

1.3 

'2.6 

10.  Mexican  entrees   

3.1 

2.7 

3.1 

3.2 

0.8 

0.2  u 

0  7 

"0.8 

1 1 .  Cooked  potatoes-fried   

2.7 

2.9 

2.6 

2.7 

1.2 

1.6  u 

1.3 

1.2 

12.  Eggs   

2.6 

3.0 

3.3 

2.4 

3.1 

4.8 

34 

3.0 

13.  Salad  (greens)   

2.8 

1.1 

1.7 

■"'3.2 

3.1 

0.5  u 

1.8 

"■3.4 

14.  Beef   

2.5 

2.6 

2.8 

2.5 

2.6 

0.9 

2.8 

■"2.6 

1 5.  Cream  /sour  cream   

2.6 

2.6 

2.0 

2.7 

2.3 

1.8 

1.9 

2.4 

16.  Cookies   

1.9 

1.7 

2.1 

1.9 

2.1 

2.4 

1.8 

2.2 

17.  Pork   

2.0 

3.0 

2.1 

1.8 

1.6 

2.8 

2.2  u 

■  1.4 

18.  Macaroni  &  cheese   

1.4 

2.6 

1.3 

1.2 

1.6 

3.0  u 

2.0 

1.4 

All  other  food  groups   

35.0 

34.2 

37.6 

34.5 

44.4 

42.5 

45.0 

44.5 

See  notes  on  Table  6-3. 
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Table  6-9 — Food  Sources  of  MyPyramid  Intakes:  Sodium 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Sandwiclies  (excl.  burgers)   

15.5 

15.0 

14.6 

15.9 

15.1 

16.0 

16.0 

14.8 

2.  Hamburgers/cheeseburgers   

4.0 

3.9 

3.9 

3.9 

4.1 

4.3 

4.2 

4.0 

3.  Pizza  w/  meat   

3.6 

3.4 

3.3 

3.7 

4.9 

3.8 

5.2 

'5.0 

4.  Chicken   

3.2 

3.5 

3.0 

3.2 

3.4 

3.2 

3.3 

3.5 

5.  Salad  (greens)   

2.9 

1.1 

'  1.7 

""3.2 

1.3 

1.0 

1.1 

1.2 

6.  Cold  cereal   

2.8 

2.5 

2.5 

3.0 

4.5 

4.2 

3.8 

*4.9 

7.  Bread   

2.5 

2.3 

2.9 

2.4 

2.1 

1.9 

2.8 

2.0 

8.  Pasta  dishes,  italian  style   

2.4 

3.0 

1.6 

2.4 

3.3 

4.7 

2.4 

3.2 

9.  Cheese   

2.1 

1.5 

1.8 

""2.3 

2.1 

1.5 

1.6 

"*2.3 

10.  Eggs   

1.8 

2.2 

2.1 

1.7 

1.4 

1.2 

1.6 

1.3 

1 1 .  Rice   

1.6 

2.9 

2.2 

""1.3 

1.6 

3.2 

1.9 

*1.2 

12.  Grain  soups   

1.5 

2.0 

2.4 

1.3 

2.3 

3.5 

3.0 

'1.9 

13.  Macaroni  &  cheese   

1.5 

2.6 

*1.3 

*  1.4 

2.2 

2.4 

1.5 

2.4 

All  other  food  groups   

54.6 

54.3 

56.7 

54.4 

51.7 

49.1 

51.6 

52.2 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Sandwiches  (excl.  burgers)   

16.0 

14.7 

14.6 

16.7 

14.4 

14.3 

12.7 

14.8 

2.  Hamburgers/cheeseburgers   

4.5 

4.2 

4.6 

4.4 

1.9 

2.0  u 

1.6 

2.0 

3.  Pizza  w/  meat   

3.7 

4.0 

3.2 

3.8 

1.1 

1.0  u 

0.7 

1.3 

4.  Chicken   

3.4 

3.8 

3.0 

3.4 

2.3 

2.7  u 

2.4 

2.2 

5.  Salad  (greens)   

3.4 

1.2 

1.8 

'*''3.9 

3.7 

0.8  u 

'2.4 

*"3.9 

6.  Cold  cereal   

2.0 

1.6 

1.7 

2.1 

3.3 

3.1  u 

3.1 

3.4 

7.  Bread   

2.2 

2.1 

2.5 

2.1 

4.2 

3.9 

4.5 

4.1 

8.  Pasta  dishes,  italian  style   

2.1 

2.3 

0.8 

2.2 

2.0 

2.8  u 

2.8 

1.8 

9.  Cheese   

2.2 

1.5 

1.9 

*2.3 

1.8 

1.2 

1.8 

*  1.9 

10.  Eggs   

1.8 

2.2 

2.4 

1.7 

2.2 

3.4 

2.3 

2.1 

1 1 .  Rice   

1.6 

2.3 

2.3 

*  1.4 

1.6 

4.3 

2.3 

'l.O 

12.  Grain  soups   

1.3 

1.7 

2.5 

1.0 

1.3 

0.5  u 

1.2 

*  1.3 

13.  Macaroni  &  cheese   

1.2 

2.5 

1.2 

'  1.0 

1.4 

3.5  u 

1.6  u 

1.1 

All  other  food  groups   

54.8 

56.0 

57.6 

54.1 

58.7 

56.3 

60.6 

59.0 

See  notes  on  Table  6-3. 


In  addition,  in  all  three  age  groups,  FSP  participants 
obtained  a  significantly  smaller  share  of  their 
sodium  intake  from  cheese  than  higher-income 
nonparticipants. 

Solid  Fats,  Alcoholic  Beverages,  and  Added  Sugars 

All  age  groups  and  participant  groups  had  low 
average  scores  on  the  Calories  from  SoFAAS 
component  of  the  HEI-2005  (which  assesses  the 
percentage  of  total  calorie  intake  contributed  by 


solid  fats,  alcoholic  beverages,  and  added  sugars) 
(Figure  6-4).  Scores  ranged  from  5.2  to  11. 2,  out 
of  a  possible  20,  indicating  that,  on  average,  all 
groups  obtained  considerably  more  of  their  total 
energy  intakes  from  solid  fats,  alcoholic  beverages, 
and  added  sugars  than  the  20  percent  used  as  the 
reference  for  the  maximum  HEI-2005  score  (Table 
6-1). 

For  children  and  older  adults,  there  were  no 
significant  differences  between  FSP  participants 
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and  either  group  of  nonparticipants  in  HEI  scores 
for  the  SoFAAS  component.  Among  aduhs,  FSP 
participants  had  a  significantly  lower  mean  score 
than  higher-income  nonparticipants  (5.2  vs.  7.5, 
out  of  a  possible  20). 

Food  sources  of  solid fats 

Sandwiches  other  than  hamburgers  and  cheesebur- 
gers were  the  leading  contributor  to  solid  fat  intakes 
of  all  groups  (sandwiches  may  have  included 
cheese  and/or  mayonnaise)  (Table  6-10).  Other 
"top  five"  contributors  of  solid  fat  for  both  partici- 
pants and  nonparticipants  were: 

•  Children — fried  potatoes  and  unflavored  whole 
milk 

•  Adults — filed  potatoes  and  hamburgers  and 
cheeseburgers 

•  Older  adults — eggs 

Significant  differences  between  FSP  participants 
and  nonparticipants  included: 

•  FSP  children  obtained  more  of  their  solid  fat 
intake  fi"om  unflavored  whole  milk  than  either 
group  of  nonparticipant  children  ( 11  vs.  8  and 
5  percent),  and  less  fi^om  ice  cream  and 
unflavored  2  percent  milk  compared  with 
higher-income  nonparticipant  children  (3  vs.  6 
percent  and  3  vs.  5  percent,  respectively). 

•  FSP  adults  obtained  significantly  more  of  their 
solid  fat  intake  fi-om  unflavored  whole  milk  and 
chicken  than  higher-income  nonparticipant 
adults  (6  vs.  3  percent  and  4  vs.  3  percent, 
respecrively)  and  significantly  less  fi-om  cheese 
(3  vs.  5  percent). 

•  Older  adult  FSP  participants  obtained  more  of 
their  solid  fat  from  unflavored  whole  milk  and 
less  fi-om  ice  cream  than  higher-income 
nonparticipant  older  adults  (6  vs.  2  percent  and 
4  vs.  6  percent,  respectively). 

Food  sources  of  added  sugars 
The  leading  source  of  added  sugars  for  all  age 
groups  and  all  participant  groups  was  regular  (not 
sugar-fi-ee)  sodas.  Overall,  sodas  contributed  about 
35  percent  of  all  added  sugars  (Table  6-11).  Other 
"top  five"  contributors  of  added  sugars  for  both 
participants  and  nonparticipants  were: 


•  Children — noncarbonated  sweetened  drinks, 
candy,  and  ready-to-eat  breakfast  cereals 

•  Adults — ^noncarbonated  sweetened  drinks  and 
cake/cupcakes 

•  Older  adults — noncarbonated  sweetened 
drinks,  cakes/cupcakes,  and  ice  cream 

Significant  differences  between  FSP  participants 
and  nonparticipants  included: 

•  FSP  children  obtained  significantly  more  of 
their  added  sugar  intakes  from  regular  soda 
than  higher-income  nonparticipant  children,  and 
significantly  less  from  ice  cream  (33  vs.  29 
percent  and  3  vs.  5  percent,  respectively). 

•  FSP  adults  obtained  significantly  more  of  their 
added  sugar  intakes  from  sodas  and  sugar  (46 
vs.  39  percent  and  7  vs.  4  percent, 
respectively)  and  significantly  less  from  candy 
(3  vs.  6  percent),  compared  with  higher-income 
nonparticipant  adults.  FSP  adults  also  obtained 
significantly  more  of  their  added  sugar  intakes 
from  ice  cream  than  income-eligible 
nonparticipant  adults  (4  vs.  2  percent). 

•  FSP  older  adults  obtained  more  of  their  added 
sugar  intakes  from  sodas  than  either  group  of 
nonparticipant  older  adults  (38  vs.  23  and  1 7 
percent)  and  less  from  candy  (2  vs.  5  and  7 
percent).'  In  addition,  FSP  older  adults 
obtained  significantly  less  of  their  added  sugar 
intakes  from  ice  cream  than  higher-income 
nonparticipant  older  adults  (5  vs.  8  percent). 

Summary 

The  HEI-2005  consists  of  1 2  component  scores 
designed  to  measure  compliance  with  the  Dietary 
Guidelines  for  Americans  and  MyPyramid  food 
guidance  system.  The  sum  of  the  component 
scores  yields  the  Total  HEI  score.  Children  ages  2- 
18  and  adults  scored  a  total  of  55  and  58,  respec- 
tively, out  of  a  possible  1 00  points  on  the  Total 
HEI-2005  Score.  Older  adults  scored  68  out  of  100 
points.  These  results  indicate  that  the  diets  of  all 
age  groups  and  participant/nonparticipant  groups 

'  The  point  estimate  for  FSP  older  adults  is  .statistically 
unreliable,  but  the  differences  between  groups  are  statistically 
significant. 
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Table  6-10 — Food  Sources  of  MyPyramid  Intakes:  Discretionary  Solid  Fats 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Sandwiches  (excl.  burgers)   

10.8 

10.7 

10.3 

10.8 

10.3 

11.0 

11.8 

9.6 

2.  Cooked  potatoes-fried   

5.0 

5.0 

4.6 

5.0 

6.0 

6.2 

6.0 

6.0 

3.  Hamburgers/cheeseburgers   

4.4 

4.1 

4.2 

4.3 

4.3 

4.6 

4.3 

4.2 

4.  Ice  cream   

4.5 

4.0 

3.5 

4.9 

4.7 

3.0 

3.3 

*"5.7 

5.  Pizza  w/  meat   

4.2 

3.8 

3.7 

4.4 

5.5 

4.4 

5.7 

5.7 

6.  Cookies   

4.0 

4.1 

4.1 

4.0 

4.7 

5.2 

4.7 

4.6 

7.  Unflavored  whole  milk   

4.0 

6.9 

'5.2 

"*3.3 

6.9 

10.7 

**  7.8 

"*5.4 

8.  Cheese   

3.8 

2.5 

3.3 

"*4.2 

3.5 

2.6 

2.6 

"4.0 

9.  Mexican  entrees   

2.7 

2.3 

2.9 

2.8 

2.6 

1.9 

3.2 

2.5 

10.  Eggs   

2.8 

3.2 

3.3 

2.6 

2.0 

1.8 

2.2 

1.9 

1 1 .  Unflavored  2%  milk   

2.6 

1.8 

2.3 

"'2.9 

4.1 

2.7 

3.6 

"*4.9 

12.  Cake/cupcakes   

2.6 

2.1 

2.4 

2.7 

2.2 

2.2 

1.9 

2.3 

13.  Chicken   

2.5 

3.9 

*2.5 

*2.4 

2.1 

3.2 

2.1 

"  1.9 

14.  Macaroni  &  cheese   

2.3 

3.8 

*2.1 

2.2 

3.3 

3.8 

2.2 

3.7 

15.  Bacon/sausage   

2.3 

2.5 

2.1 

2.3 

1.6 

1.9 

1.5 

1.6 

16.  Cream  /sour  cream   

1.9 

1.4 

1.4 

"2.0 

0.6 

0.4 

0.5 

*0.7 

17.  Doughnuts   

1.6 

1.6 

2.1 

1.5 

1.4 

1.2 

1.6 

1.4 

All  other  food  groups   

38.0 

36.3 

"40.1 

37.7 

34.1 

33.1 

35.1 

34.0 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Sandwiches  (excl.  burgers)   

11.2 

11.1 

10.0 

11.4 

10.1 

9.0 

9.4 

10.3 

2.  Cooked  potatoes-fried   

5.4 

5.1 

4.8 

5.5 

2.0 

2.5  u 

1.9 

2.0 

3.  Hamburgers/cheeseburgers   

5.1 

4.3 

5.0 

5.0 

2.2 

2.7  u 

1.7 

2.2 

4.  Ice  cream   

3.9 

4.4 

2.7 

4.1 

6.0 

4.0 

6.3 

*6.2 

5.  Pizza  w/  meat   

4.4 

4.3 

3.7 

4.6 

1.5 

1.1  u 

0.9 

1.8 

6.  Cookies   

3.6 

3.7 

4.0 

3.6 

4.2 

3.8 

3.8 

4.3 

7.  Unflavored  whole  milk   

3.0 

5.7 

4.1 

'"2.6 

2.9 

5.5 

5.2 

'2.3 

8.  Cheese   

4.2 

2.5 

3.9 

""4.6 

2.9 

2.3 

2.2 

3.1 

9.  Mexican  entrees   

3.3 

3.1  u 

3.3 

3.5 

0.8 

0.2  u 

*0.8 

"0.9 

10.  Eggs   

2.9 

3.2 

3.6 

2.7 

3.7 

5.3 

3.8 

3.5 

1 1 .  Unflavored  2%  milk   

2.0 

1.4 

1.6 

*2.1 

2.8 

2.1 

2.5 

3.0 

12.  Cake/cupcakes   

2.7 

2.1 

2.7 

2.7 

3.0 

2.4  u 

2.4 

3.3 

13.  Chicken   

2.8 

3.7 

2.7 

"2.7 

2.2 

5.4  u 

2.1 

1.9 

14.  Macaroni  &  cheese   

1.9 

3.2 

1.8 

'1.6 

2.5 

6.4  u 

3.0  u 

2.0 

1 5.  Bacon/sausage   

2.3 

2.2 

2.2 

2.3 

3.2 

4.1 

2.7 

3.2 

16.  Cream /sour  cream   

2.4 

1.9 

1.6 

2.5 

2.2 

1.2 

1.7 

'"2.4 

17.  Doughnuts   

1.7 

1.7 

2.4 

1.5 

1.3 

1.7  u 

2.0  u 

1.4 

All  other  food  groups   

37.2 

36.6 

40.1 

36.9 

46.6 

40.2 

*47.8 

46.2 

See  notes  on  Table  6-3. 
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Table  6-11 — Food  Sources  of  MyPyramid  Intakes:  Added  Sugars 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
Income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

1 .  Regular  soda   

35.1 

41.4 

40.8 

"*33.2 

30.8 

32.6 

33.8 

29.4 

2.  Noncarbonated  sweetened  drink  ... 

10.8 

12.5 

11.3 

10.3 

15.4 

16.1 

16.3 

14.8 

3.  Candy   

6.0 

4.4 

5.2 

"'6.3 

7.3 

8.3 

7.3 

7.1 

4.  Cake/cupcakes   

5.0 

4.6 

4.0 

5.3 

3.8 

4.6 

3.2 

3.9 

5.  Ice  cream   

4.6 

3.7 

3.3 

5.1 

4.1 

3.1 

3.1 

4.8 

6.  Cold  cereal   

4.2 

3.1 

3.3 

■  4.5 

6.9 

6.7 

5.5 

7.3 

7.  Cookies   

4.0 

3.8 

3.6 

4.1 

4.3 

4.9 

4.2 

4.2 

8.  Sugar   

3.8 

6.1 

4.7 

"  3.5 

0.9 

1.0 

0.7 

1.0 

9.  Tea   

3.1 

2.9 

3.8 

3.0 

1.9 

2.4 

3.1 

1.4 

10.  Syrups/sweet  toppings   

3.0 

1.9 

2.5 

"'3.4 

3.8 

2.4 

3.2 

"4.3 

1 1 .  Sandwiches  (excl.  burgers)   

2.0 

1.8 

1.7 

2.1 

2.1 

1.8 

2.2 

2.1 

All  other  food  groups   

18.3 

13.8 

16.0 

'"19.2 

18.7 

16.0 

17.3 

19.7 

Adults  (age  19-59) 

Older  Adults  (age  60+) 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

1 .  Regular  soda   

41.2 

46.2 

48.7 

39.3 

19.8 

37.8 

22.8 

17.2 

2.  Noncarbonated  sweetened  drink  ... 

10.0 

13.0 

10.2 

9.4 

7.0 

5.4 

7.7 

6.3 

3.  Candy   

5.4 

3.4 

4.4 

"5.9 

6.5 

2.2  u 

4.5 

"*6.8 

4.  Cake/cupcakes   

4.8 

4.0 

3.8 

5.1 

7.3 

6.7  u 

5.8  u 

8.1 

5.  Ice  cream   

3.9 

3.6 

'2.2 

4.3 

7.9 

5.1 

8.0 

8.4 

6.  Cold  cereal   

2.9 

1.7 

2.2 

""'3.2 

4.4 

2.6 

3.8 

'5.0 

7.  Cookies   

3.4 

3.1 

2.8 

3.7 

5.4 

4.3 

5.2 

5.7 

8.  Sugar   

4.7 

7.0 

5.7 

**4.2 

5.3 

10.9 

7.1 

4.9 

9.  Tea   

3.6 

3.4 

3.6 

3.7 

3.2 

2.0  u 

5.6 

2.9 

10.  Syrups/sweet  toppings   

2.5 

1.5 

2.2 

"  2.7 

3.8 

2.5  u 

2.1 

4.3 

1 1 .  Sandwiches  (excl.  burgers)   

1.8 

1.8 

1.4 

1.9 

2.3 

1.8 

2.2 

2.5 

All  other  food  groups   

15.7 

11.4 

12.8 

"'16.6 

27.0 

18.7 

25.3 

'  28.0 

See  notes  on  Table  6-3. 


fell  considerably  short  of  the  diet  recommended  in 
the  DGA  and  MyPyramid. 

FSP  participants,  overall  and  among  adults,  had 
lower  Total  HEI  scores  than  both  income-eligible 
and  higher-income  nonparticipants.  FSP  children 
scored  significantly  below  only  higher-income 
nonparticipant  children.  There  were  no  statistically 
significant  differences  between  participants  and 
nonparticipants  among  older  adults. 


Among  all  age  groups  combined,  analysis  of 
component  scores  revealed  only  two  differences 
between  FSP  participants  and  income-eligible 
nonparticipants:  lower  scores  on  the  Whole  Fruit 
and  Oils  components  for  FSP  participants.  On  the 
other  hand,  FSP  participants  scored  significantly 
below  higher-income  nonparticipants  on  7  of  1 2 
HEI-2005  components.  These  results  indicate  that, 
compared  with  higher-income  groups,  lower- 
income  populations  have  greater  difficulty  comply- 
ing with  DGA  and  MyPyramid  recommendations, 
regardless  of  FSP  participation. 
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Results  of  the  HEI-2005  component  scores  point 
to  the  following  key  concerns  in  the  diets  of  all 
age  groups  and  all  participant/nonparticipant 
groups: 

•  Low  intakes  of  fruit,  vegetables,  whole  grains, 
and  oils,  relative  to  the  concentrations  needed 
to  meet  nutrient  requirements  without  exceed- 
ing calorie  requirements. 

•  Very  low  intakes  of  the  most  nutritious  veg- 
etables— dark  green  and  orange  vegetables  and 
legumes. 

•  High  intakes  of  sodium  and  of  discretionary 
calories  from  solid  fats,  alcoholic  beverages, 
and  added  sugars  (SoFAAS). 

All  age  groups  had  high  intakes  of  potatoes  from 
high- fat  sources:  French  fries  and  potato  chips 
accounted  for  14  percent  of  vegetable  intakes 
overall.  High  potato  consumption  may  help  explain 
low  intakes  of  dark  green  and  orange  vegetables 
and  legumes  if  potatoes  substitute  for  other  veg- 
etables. Intakes  of  potatoes  from  high  fat  sources 
also  confribute  to  SoFAAS  intakes. 

There  were  several  significant  differences  in  HEI- 
2005  component  scores  for  FSP  participants  and 
higher-income  nonparticipants.  Differences  were 
observed  for: 

•  Total  Fruit — FSP  adults  had  significantly  lower 
mean  scores  than  higher-income  adults  (2.5  vs. 
3.1).  (The  total  fruit  component  includes  100% 
fruit  juices). 

•  Whole  Fruit — FSP  children  and  adults  had 
significantly  lower  scores  on  the  HEI-2005 
component  for  Whole  Fruit  than  higher-income 
nonparticipants  (2.7  vs.  3.5  out  of  a  possible  5 
for  children,  and  2.5  vs.  3.8  for  adults). 

•  Total  Vegetables — FSP  adults  and  older  adults 
scored  below  higher- income  nonparticipants  on 
the  Total  Vegetables  component  (3.1  vs.  3.6  for 
adults;  3.6  vs.  4.2  for  older  adults).  FSP 
children  scored  higher  than  higher-income 
nonparticipants  (2.4  vs.  2.2). 


•  Milk  and  milk  products — FSP  participants  in  all 
three  age  groups  had  significantly  lower  scores 
than  higher-income  nonparticipants  (7.8  vs.  8.8 
for  children;  4.9  vs.  5.8  for  adults;  and  4.9  vs. 
5.9  for  older  adults). 

•  Oils — ^Among  adults  and  older  adults,  FSP 
participants  had  significantly  lower  scores  than 
both  groups  of  nonparticipants. 

Most  of  the  differences  were  noted  in  the  diets  of 
FSP  participants  relative  to  higher-income  (rather 
than  income-eligible)  nonparticipants.  Key  differ- 
ences between  FSP  participants  and  nonpartici- 
pants in  the  relative  importance  of  specific  foods 
to  the  intakes  assessed  in  HEI-2005  are  summa- 
rized below. 

Differences  between  FSP  children  and 
nonparticipant  children 

Unflavored  whole  milk  accounted  for  significantly 
larger  shares  of  FSP  children's  intakes  of  milk/milk 
products,  saturated  fat,  and  solid  fat.  This  is 
consistent  with  findings  from  Chapter  5,  which 
showed  that  FSP  children  were  more  likely  to 
consume  unflavored  whole  milk  than  higher- 
income  nonparticipant  children  and  less  likely  to 
consume  reduced  fat  milks. 

FSP  children  obtained  a  significantly  smaller  share 
of  their  total  vegetable  intake  from  salads/greens 
than  higher-income  nonparticipant  children. 

FSP  children  obtained  significantly  more  of  their 
added  sugar  intakes  from  regular  soda  than  higher- 
income  nonparticipant  children,  and  significantly 
less  from  ice  cream. 

Differences  between  adult  FSP  participants  (age 
19-59)  and  adult  nonparticipants 

There  were  some  significant  differences  between 
FSP  adults  and  nonparticipant  adults  in  the  relative 
nutritional  quality  of  foods  that  were  major  con- 
fributors  to  fruit  and  vegetable  intakes: 

•  FSP  adults  obtained  significantly  larger  shares 
of  their  total  fruit  intake  from  non-citrus  juices 
and  non-carbonated  sweetened  drinks  than 
either  income-eligible  or  higher- income  nonpar- 
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ticipants  and  significantly  smaller  shares  jfrom 
fresh  apples,  melons,  and  berries. 

•  FSP  adults  obtained  a  significantly  smaller 
share  of  their  total  vegetable  intake  from 
salads/salad  greens,  compared  with  higher- 
income  nonparticipant  adults,  and  a  signifi- 
cantly larger  share  from  cooked  potatoes  that 
were  not  fiied. 

FSP  adults  obtained  significantly  less  of  their  total 
oil  intakes  from  nuts  (which  includes  seeds  and  nut 
butters)  than  either  group  of  nonparticipant  adults. 

FSP  adults  had  a  significantly  lower  score  for  the 
SoFAAS  component  than  higher-income  nonpartici- 
pants  (5.2  vs.  7.5,  out  of  a  possible  20).  Factors 
that  contributed  to  this  difference  were: 

•  FSP  adults  obtained  significantly  more  of  their 
solid  fat  from  unflavored  whole  milk  and 
chicken  (likely  due  to  use  of  solid  fats  during 
cooking)  and  more  of  their  added  sugar  from 
regular  (not  sugar- free)  sodas,  table  sugar,  and 
ice  cream. 

•  On  the  other  hand,  FSP  adults  obtained 
significantly  less  of  their  added  sugar  intakes 
from  candy,  relative  to  higher-income  nonpar- 
ticipant adults. 


unflavored  whole  milk,  compared  with  higher- 
income  nonparticipants. 

FSP  older  adults  obtained  more  of  their  added 
sugar  intakes  from  sodas  than  either  group  of 
nonparticipant  older  adults  and  less  from  candy.  In 
addition,  FSP  older  adults  obtained  significantly  less 
of  their  added  sugar  intakes  from  ice  cream  than 
higher-income  nonparticipant  older  adults  (5  vs.  8 
percent). 


Differences  between  older  adult  FSP  participants 
(age60+)  and  nonparticipant  older  adults 
FSP  older  adults  obtained  a  significantly  smaller 
share  of  their  total  fruit  intakes  from  fresh  apples 
and  fresh  berries,  relative  to  higher-income  nonpar- 
ticipant older  adults,  and  a  significantly  smaller 
share  of  their  vegetable  intake  from  salads/salad 
greens. 

Similar  to  children  and  adults,  FSP  older  adults 
obtained  a  significantly  larger  share  of  total  milk 
intakes  from  unflavored  whole  milk,  compared 
with  higher-income  nonparticipants.  However,  in 
this  age  group,  the  difference  was  not  statistically 
significant,  probably  because  of  the  small  sample 
size  of  older  adult  FSP  participants.  Nonetheless, 
FSP  older  adults  obtained  a  significantly  larger 
share  of  saturated  fat  and  solid  fat  intakes  from 
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Chapter  7 
Conclusion 

This  report  uses  the  most  recently  available  data 
from  the  National  Health  and  Nutrition  Examina- 
tion Survey  (NHANES  1999-2004)  to  provide  an 
up-to-date  and  comprehensive  picture  of  the  diets 
of  FSP  participants  in  three  age  groups — children 
1-18  years  old,  adults  19-59  years  old,  and  older 
adults  60  years  and  older.'  The  report  examines 
the  nutrient  intakes,  food  choices,  and  diet  quality 
of  FSP  participants  and  two  groups  of  nonpartici- 
pants — ^those  who  were  income-eligible  for  the  FSP 
but  did  not  participate  in  the  program,  and  higher- 
income  individuals  who  were  not  eligible  for  the 
FSP.  This  research  was  not  designed  to  assess  the 
impact  of  the  FSP  or  in  any  way  attribute  differ- 
ences observed  between  FSP  participants  and 
nonparticipants  to  an  effect  of  the  program.  Data 
on  nonparticipants  are  presented  strictly  to  provide 
context  for  data  on  FSP  participants. 

Key  findings  from  the  preceding  chapters  are 
presented  here  by  topic. 

Key  Findings 


•  It  is  not  possible  to  assess  fully  the  adequacy 
of  calcium,  potassium,  and  fiber  because  the 
necessary  reference  standards  have  not  been 
defined.  Mean  usual  daily  intakes  of  calcium 
were  100,  88,  and  62  percent  of  the  defined 
Adequate  Intake  level  (AI)  for  children,  adults, 
and  older  adults,  respectively.  Mean  usual 
intakes  of  potassium  were  50  to  60  percent  of 
AI.  These  data  indicate  that  the  prevalence  of 
adequate  intakes  of  calcium  is  likely  to  be  high 
for  children.  No  firm  conclusions  can  be 
drawn  about  the  adequacy  of  calcium  intakes 
of  adults  and  older  adults  or  about  the 
adequacy  of  potassium  or  fiber  intakes  of  any 
age  group.^ 

•  Sodium  intakes  were  of  concern  for  all  age 
groups.  Nearly  90  percent  of  the  population 
had  usual  daily  intakes  that  exceeded  the 
Tolerable  Upper  Intake  Level  (UL). 

•  For  all  nutrients  examined,  the  prevalence  of 
adequate  usual  daily  intakes  or  mean  usual 
daily  intakes  relative  to  AIs  were  consistently 
higher  for  children  than  for  adults  and  older 
adults. 


Intakes  of  Vitamins  and  Minerals 

•  Over  90  percent  of  the  U.S.  population  had 
adequate  usual  daily  intakes  of  seven  essential 
vitamins  and  minerals  examined  in  this  analysis 
(folate,  vitamin  B,^,  thiamin,  riboflavin,  niacin, 
phosphorus,  and  iron).  Somewhat  smaller 
proportions  had  adequate  usual  daily  intakes  of 
zinc  (89  percent)  and  vitamin     (87  percent). 

•  Usual  daily  intakes  of  vitamins  A,  C,  and  E, 
and  magnesium  need  improvement — 30 
percent  or  more  of  the  U.S.  population  had 
inadequate  usual  daily  intakes  of  these  essential 
vitamins  and  minerals.^  

'  For  some  analyses,  the  sample  of  children  is  limited  to  those  2 
years  and  older  because  the  reference  standards  used  do  not 
apply  to  younger  children. 

^  The  prevalence  of  adequate  usual  daily  intakes  of  vitamin  E 
was  especially  low  (7.5  percent),  consistent  with  most  recent 
studies  of  vitamin  E  intake.  Devaney  and  colleagues  have 
pointed  out  that  vitamin  E  deficiency  is  rare  in  the  U.S.,  despite 
low  measured  intakes,  and  that  the  Estimated  Average 
Requirments  (EARs)  for  vitamin  E  may  need  to  be  reassessed 
(Devaney  etal.,  2007). 
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•  There  were  no  significant  differences  between 
FSP  participants  and  income-eligible 
nonparticipants  in  the  prevalence  of  adequate 
usual  intakes  of  vitamins  and  minerals,  or  in 
mean  usual  intakes  of  calcium,  potassium, 
fiber,  or  sodium. 

•  Compared  with  higher-income  nonparticipants, 
the  prevalence  of  adequate  usual  intakes  was 
significantly  lower  among  FSP  participants  for 
each  of  the  13  vitamins  and  minerals 
examined,  and  FSP  participants  had 
significantly  lower  mean  usual  intakes  of 
calcium,  potassium,  and  fiber.  However,  FSP 
participants  were  less  likely  than  higher-income 
nonparticipants  to  have  a  usual  daily  sodium 
intake  that  exceeded  the  UL.  These  general 

^  Usual  daily  fiber  intakes  of  all  age  groups  were  low,  relative 
to  the  AIs.  Mean  usual  intakes  were  equivalent  to  about  half  of 
the  14  grams  of  fiber  per  1,000  calories  standard  used  to 
establish  AIs.  Some  have  suggested  that  the  methods  used  to 
establish  AIs  for  fiber  may  need  to  be  reexamined  (Devaney  et 

al.,  2007).  
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patterns  were  noted  for  both  adults  and  older 
adults,  but  there  were  fewer  differences 
between  FSP  participants  and  higher-income 
nonparticipants  among  children. 

•  Dietary  supplements  were  used  by  47  percent 
of  the  population."  Supplement  use  increased 
with  age  and  FSP  participants  and  income- 
eligible  nonparticipants  were  about  equally 
likely  to  use  supplements.  FSP  participants 
were  less  likely  to  use  supplements  than  higher- 
income  nonparticipants. 

Prevalence  of  Overweight  and  Obesity 

•  In  all  three  age  groups,  female  FSP  participants 
were  less  likely  than  either  group  of  female 
nonparticipants  to  have  healthy  weights  and 
more  likely  to  be  overweight  (children)  or 
obese  (adults  and  older  adults). 

•  Among  male  children,  FSP  participants  were 
less  likely  than  higher-income  nonparticipants 
to  have  healthy  weights  and  more  likely  to  be 
overweight. 

•  Among  adult  and  older  adult  males,  FSP 
participants  were  more  likely  than  higher- 
income  nonparticipants  to  have  healthy  weights 
and  less  likely  to  be  overweight  or  obese. 

Sources  of  Food  Energy  (Calories) 

•  Usual  daily  intakes  of  protein  were  within 
Acceptable  Macronutrient  Distribution  Ranges 
(AMDRs).  However,  more  than  30  percent  of 
all  persons  had  usual  daily  intakes  of  total  fat 
that  exceeded  the  AMDR  and  a  majority  had 
usual  daily  intakes  of  saturated  fat  that 
exceeded  the  Dietary  Guidelines  for  Americans 
recommendation.  Specifically: 

•  Twenty  percent  of  children  consumed  too 
much  total  fat,  as  a  percentage  of  total 
energy  intake,  and  83  percent  consumed  too 
much  saturated  fat. 

•  Close  to  40  percent  of  adults  and  older 
adults  consumed  too  much  total  fat,  about 
60  percent  consumed  too  much  saturated 


''Nutrient  intake  data  presented  do  not  include  contributions 
from  dietary  supplements. 


fat,  and  20  to  25  percent  consumed  too  few 
carbohydrates. 

•  For  all  persons,  an  average  of  3  8  percent  of 
calories  were  consumed  from  solid  fats, 
alcoholic  beverages,  and  added  sugars 
(SoFAAS).  This  percentage  varied  only  slightly 
across  age  groups  and  was  far  in  excess  of  the 
discretionary  calorie  allowances  included  in  the 
MyPyramid  food  guidance  system. 

•  Among  children  and  older  adults,  there  were  no 
statistically  significant  differences  between  FSP 
participants  and  nonparticipants  in  sources  of 
energy. 

•  Among  adults,  FSP  participants  were  less  likely 
than  higher-income  nonparticipants  to  have  fat 
intakes  that  exceeded  the  AMDR  and 
carbohydrate  intakes  that  were  less  than  the 
AMDR  and  were  more  likely  to  have  protein 
intakes  that  were  less  than  the  AMDR. 

•  FSP  adults  consumed  more  energy  from 
SoFAAS  than  either  group  of  nonparticipant 
adults  and,  relative  to  higher-income 
nonparticipant  adults,  consumed  solid  foods 
that  had  a  higher  mean  energy  density. 

Meal  and  Snack  Patterns 

•  Fewer  than  half  of  FSP  participants  and 
income-eligible  nonparticipants  reported  all 
three  main  meals  on  the  day  of  the  24-hour 
recall.  In  confrast,  63  percent  of  higher- 
income  nonparticipants  reported  all  three 
meals. 

•  About  90  percent  of  persons  in  all  three  age 
groups  reported  a  dinner. 

•  Children  were  most  likely  to  skip  breakfast  ( 1 8 
percent),  followed  by  lunch  ( 1 5  percent). 
Adults  were  equally  likely  to  skip  breakfast  or 
lunch  (23  percent).  Older  adults  were  most 
likely  to  skip  lunch  (23  percent). 

•  Meal  and  snack  patterns  were  comparable  for 
FSP  participants  and  income-eligible 
nonparticipants,  with  two  exceptions:  smaller 
percentages  of  adult  and  older  adult  FSP 
participants  reported  a  lunch. 
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•  FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  eat  each  meal. 
Between-group  differences  were  smallest  for 
children  and  largest  for  older  adults. 

•  There  were  no  significant  differences  between 
FSP  participants  and  nonparticipants  in  the 
number  of  snacks  consumed  by  children  and 
adults.  Older  adult  FSP  participants  consumed 
fewer  snacks  than  higher-income  older  adults. 

Nutrient  Density 

•  Overall  diets  of  FSP  participants  and  income- 
eligible  nonparticipants  were  comparable  in 
nutrient  density,  as  measured  using  a  modified 
Nutrient- Rich  (NR)  score.  (Some  small 
offsetting  differences  were  observed  for 
individual  meals.) 

•  Compared  with  higher-income  nonparticipants, 
FSP  participants  had  overall  diets  that  were 
lower  in  nutrient  density.  Adult  FSP 
participants  had  significantly  lower  NR  scores 
for  all  three  meals;  FSP  children  had  lower  NR 
scores  for  breakfast,  and  older  adult  FSP 
participants  had  lower  NR  scores  for  breakfast 
and  lunch.  Differences  in  NR  scores  for  adults 
and  older  adults  were  attributable  to  differences 
among  females. 

Food  Choices 

To  compare  the  food  choices  of  FSP  participants 
and  nonparticipants,  we  used  two  different  ap- 
proaches. The  first  approach,  referred  to  as  the 
"supermarket  aisle  approach"  looked  at  the  propor- 
tions of  persons  in  each  group  who  consumed 
items  within  broad  food  groups.  For  the  second 
approach,  which  looked  more  closely  at  the 
nutritional  quality  of  food  choices,  we  classified  all 
foods  reported  in  NHANES  1999-2004  into  three 
categories — foods  to  consume  frequently,  selec- 
tively, or  occasionally — ^based  on  Dietary  Guide- 
lines and  MyPyramid  recommendations. 

Food  choices  within  major  food  groups 

•  FSP  participants  were  less  likely  than  income- 
eligible  nonparticipants  to  consume  vegetables 
or  fhiit,  but  were  equally  likely  to  consume 
foods  firom  all  other  major  food  groups  (grains, 
milk/milk  products,  meat/meat  ahemates, 
mixed  dishes,  beverages  other  than  milk  or 
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100%  fruit  juice,  sweets  and  desserts,  salty 
snacks,  and  added  fats  and  oils). 

•  FSP  participants  were  less  likely  than  higher- 
income  nonparticipants  to  consume  foods  fi"om 
8  of  the  10  major  food  groups,  but  were 
equally  likely  to  consume  meat/meat  alternates 
and  beverages  other  than  milk  and  100%  fiiiit 
juice. 

Findings  varied  somewhat  by  age  group.  Between- 
group  differences  for  adults  reflected  the  overall 
differences  listed  above. 

•  For  children  and  older  adults,  there  was  only 
one  significant  difference  between  FSP 
participants  and  income-eligible  nonparticipants 
(older  adult  FSP  participants  were  less  likely 
than  income-eligible  older  adults  to  consume 
vegetables). 

•  Compared  with  higher  income  nonparticipants, 
FSP  children  were  less  likely  to  consume  from 
2  of  the  10  food  groups  (grains;  added  fats  and 
oils).  Differences  were  more  widespread  for 
older  adults.  FSP  older  adults  were  less  likely 
to  consume  from  5  of  the  10  food  groups, 
compared  with  higher-income  older  adults 
(grains;  vegetables;  fhiits;  milk  and  milk 
products;  and  added  fats  and  oils). 

That  FSP  adults  consume  from  fewer  food  groups 
than  higher-income  adults  indicates  that  FSP  adults 
have  less  variety  in  their  diets.  An  alternative 
explanation  would  be  that  FSP  adults  eat  less  food 
and  therefore  are  less  likely  to  consume  foods  fi^om 
each  food  group,  however,  comparisons  of  reported 
energy  intakes  in  Chapter  3  showed  no  significant 
differences  between  FSP  adults  and  higher-income 
nonparticipant  adults.  In  contrast,  FSP  older  adults 
had  significantly  lower  energy  intakes  than  higher- 
income  older  adults.  This  suggests  that,  for  older 
adults,  differences  in  food  group  consumption  may 
be  due  to  a  combination  of  less  variety  and  a  lower 
overall  food  intake. 

Food  choices  within  food  subgroups 

There  were  no  significant  differences  between  FSP 
participants  and  income-eligible  nonparticipants  in 
the  proportions  consuming  1 65  different  sub- 
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groups/  However,  compared  with  higher-income 
nonparticipants,  FSP  participants  in  all  three  age 
groups  were: 

•  less  likely  to  consume  whole  grains 

•  less  likely  to  consume  raw  vegetables 
(including  salads),  and  more  likely  to  consume 
potatoes 

•  less  likely  to  consume  reduced-fat  milk,  and 
more  likely  to  consume  whole  milk 

•  less  likely  to  consume  sugar- free  sodas,  and 
more  likely  to  consume  regular  sodas. 

Nutritional  quality  of  food  choices 
Over  half  of  the  foods  consumed  by  FSP  partici- 
pants and  both  groups  of  nonparticipants  were 
foods  that  should  be  consumed  only  occasionally. 
Overall,  FSP  participants  were: 

•  more  likely  than  either  income-eligible  or 
higher-income  nonparticipants  to  consume 
foods  recommended  for  occasional 
consumption  (62%  of  all  food  choices  vs.  58% 
and  56%,  respectively) 

•  less  likely  to  consume  foods  recommended  for 
selective  consumption  ( 1 9%  vs.  2 1  %  and  2 1  %) 

•  less  likely  to  consume  foods  recommended  for 
frequent  consumption  (19%  vs.  21%  and 
23%). 

Differences  between  FSP  participants  and  income- 
eligible  nonparticipants  were  largely  attributable  to 
differences  in  the  relative  nutritional  quality  of  food 
choices  in  the  milk  group.  FSP  participants  were 
generally  more  likely  to  consume  milk  and  milk 
products  from  the  'enjoy  occasionally'  group  and 
less  likely  to  consume  milk  and  milk  products  from 
the  'enjoy  frequently'  and/or  'enjoy  selectively' 
groups.  This  is  consistent  with  the  finding  reported 
above  that  FSP  participants  were  more  likely  than 
income-eligible  nonparticipants  to  consume  whole 


'  These  analyses  were  limited  to  consumers  of  each  major  food 
group,  for  example,  among  those  who  consumed  any  grain  or 
grain  product,  what  proportion  consumed  at  least  one  whole 
grain  food?  These  conditional  proportions  allowed  us  to 
compare  food  choices  for  FSP  participants  and  nonpartici- 
pants, while  controlling  for  differences  in  overall  consimiption 
at  the  level  of  major  food  group. 


milk  and  less  likely  to  consume  lowfat  or  skim 
milks. 

FSP  participants  made  less  nutritious  choices  than 
higher-income  nonparticipants  in  the  following  food 
groups: 

•  Milk,  cheese,  yogurt  (all  ages)  -  due  to  greater 
consumption  of  whole  milk  and  less  reduced- 
fat  milk 

•  Beverages  other  than  milk  and  fruit  juice 
(adults  and  older  adults)  -  due  to  greater 
consumption  of  regular  sodas  and  less  sugar- 
free  sodas 

•  Salty  snacks  (all  ages)  -  due  to  greater 
consumption  of  potato  chips  and  less  popcorn 

The  Healthy  Eating  Index-2005  (HEI-2005)  and 
Sources  of  MyPyramid  Intakes 

The  HEI-2005  consists  of  12  component  scores 
designed  to  measure  compliance  with  the  Dietary 
Guidelines  for  Americans  and  MyPyramid  food 
guidance  system.  The  sum  of  the  component 
scores  yields  the  Total  HEI  score.  FSP  partici- 
pants, overall  and  among  adults,  had  lower  Total 
HEI  scores  than  both  income-eligible  and  higher- 
income  nonparticipants.  FSP  children  scored 
significantly  below  only  higher-income  nonpartici- 
pant  children.  There  were  no  statistically  significant 
differences  between  participants  and  nonpartici- 
pants among  older  adults. 

Analysis  of  component  scores  revealed  only  two 
differences  between  FSP  participants  and  income- 
eligible  nonparticipants:  lower  scores  on  the  Whole 
Fruit  and  Oils  components  for  FSP  participants. 
On  the  other  hand,  FSP  participants  scored 
significantly  below  higher-income  nonparticipants 
on  7  of  12  HEI-2005  components.  These  results 
indicate  that,  compared  with  higher-income  groups, 
lower-income  populations  have  greater  difficulty 
complying  with  DGA  and  MyPyramid  recommen- 
dations, regardless  of  FSP  participation. 

The  HEI  component  scores  point  to  the  following 
key  concerns  in  the  diets  of  all  age  groups  and  all 
participant/  nonparticipant  groups: 
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•  Low  intakes  of  vegetables  and  oils,  relative  to 
the  concentrations  needed  to  meet  nutrient 
requirements  without  exceeding  calorie 
requirements. 

•  Very  low  intakes  of  the  most  nutritious 
vegetables — dark  green  and  orange  vegetables 
and  legumes. 

•  Very  low  intakes  of  whole  grains . 

•  High  intakes  of  sodium. 

There  were  several  significant  differences  in  HEI- 
2005  component  scores  for  FSP  participants  and 
nonparticipants.  Differences  were  observed  for: 

•  Total  Fruit — FSP  adults  had  significantly  lower 
mean  scores  than  higher- income  adults  (2.5  vs. 
3.1).  (The  total  fruit  component  includes  100% 
fruit  juices). 

•  Whole  Fruit — FSP  children  and  adults  had 
significantly  lower  scores  on  the  HEI-2005 
component  for  Whole  Fruit  than  higher-income 
nonparticipants  (2.7  vs.  3.5  out  of  a  possible  5 
for  children,  and  2.5  vs.  3.8  for  adults). 

•  Total  Vegetables — FSP  adults  and  older  adults 
scored  below  higher-income  nonparticipants  on 
the  Total  Vegetables  component  (3.1  vs.  3.6  for 
adults;  3.6  vs.  4.2  for  older  adults).  FSP 
children  scored  higher  than  higher-income 
nonparticipants  (2.4  vs.  2.2). 

•  Milk  and  milk  products — FSP  participants  in  all 
three  age  groups  had  significantly  lower  scores 
than  higher-income  nonparticipants  (7.8  vs.  8.8 
for  children;  4.9  vs.  5.8  for  adults;  and  4.9  vs. 
5.9  for  older  adults). 

•  Oils — Among  adults  and  older  adults,  FSP 
participants  had  significantly  lower  mean  scores 
than  both  groups  of  nonparticipants. 

Most  of  the  differences  between  FSP  participants 
and  nonparticipants  were  noted  in  the  diets  of  FSP 
participants  relative  to  higher-income  (rather  than 
income-eligible)  nonparticipants.  Key  differences 
in  the  relative  importance  of  specific  foods  to  the 
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intakes  assessed  in  HEI-2005  are  summarized 
below. 

Differences  between  FSP  children  and 
nonparticipant  children 

Unflavored  whole  milk  accounted  for  significantly 
larger  shares  of  FSP  children's  intakes  of:  milk/milk 
products,  saturated  fat,  and  solid  fat.  This  is 
consistent  with  findings  from  Chapter  5,  which 
showed  that  FSP  children  were  more  likely  to 
consume  unflavored  whole  milk  than  higher- 
income  nonparticipant  children  and  less  likely  to 
consume  reduced  fat  milks. 

FSP  children  obtained  a  significantly  smaller  share 
of  their  total  vegetable  intake  from  salads/greens 
than  higher-income  nonparticipant  children. 

FSP  children  obtained  significantly  more  of  their 
added  sugar  intakes  fi^om  regular  soda  than  higher- 
income  nonparticipant  children,  and  significantly 
less  firom  ice  cream. 

Differences  between  adult  FSP  participants  (age  19- 
59)  and  adult  nonparticipants 
There  were  some  significant  differences  between 
FSP  adults  and  nonparticipant  adults  in  the  relative 
nutritional  quality  of  foods  that  were  major  con- 
tributors to  fhiit  and  vegetable  intakes: 

•  FSP  adults  obtained  significantly  larger  shares 
of  their  total  fhiit  intake  fi-om  non-citrus  juices 
and  non-carbonated  sweetened  drinks  than 
either  income-eligible  or  higher-income 
nonparticipants  and  significantly  smaller  shares 
fi-om  fresh  apples,  melons,  and  berries. 

•  FSP  adults  obtained  a  significantly  smaller 
share  of  their  total  vegetable  intake  fi"om 
salads/salad  greens,  compared  with  higher- 
income  nonparticipant  adults,  and  a 
significantly  larger  share  fi^om  cooked  potatoes 
that  were  not  fiied. 

FSP  adults  obtained  significantly  less  of  their  total 
oil  intakes  from  nuts  (which  includes  seeds  and  nut 
butters)  than  either  group  of  nonparticipant  adults. 

FSP  adults  had  a  significantly  lower  mean  score  for 
the  SoFAAS  component  than  higher-income 
nonparticipants  (5.2  vs.  7.5,  out  of  a  possible  20). 
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Factors  that  contributed  to  the  difference  in 
SoFAAS  scores  of  FSP  participant  adults  and 
higher-income  nonparticipant  adults  were: 

•  FSP  adults  obtained  significantly  more  of  their 
solid  fat  fi-om  unflavored  whole  milk  and 
chicken  (likely  due  to  use  of  solid  fats  during 
cooking)  and  more  of  their  added  sugar  from 
regular  (not  sugar- free)  sodas,  table  sugar,  and 
ice  cream. 

•  On  the  other  hand,  FSP  adults  obtained 
significantly  less  of  their  added  sugar  intakes 
fi-om  candy,  relative  to  higher-income 
nonparticipant  adults. 

Differences  between  older  adult  FSP  participants 
(age60+)  and  nonparticipant  older  adults 
FSP  older  adults  obtained  a  significantly  smaller 
share  of  their  total  fiaiit  intakes  fi-om  fi-esh  apples 
and  fi'esh  berries,  relative  to  higher-income  nonpar- 
ticipant older  adults,  and  a  significantly  smaller 
share  of  their  vegetable  intake  fi-om  salads/salad 
greens. 

Similar  to  children  and  adults,  FSP  older  adults 
obtained  a  significantly  larger  share  of  total  milk 
intakes  fi-om  unflavored  whole  milk,  compared 
with  higher-income  nonparticipants.  However,  in 
this  age  group,  the  difference  was  not  statistically 
significant,  probably  because  of  the  small  sample 
size  of  older  adult  FSP  participants.  Nonetheless, 
FSP  older  adults  obtained  a  significantly  larger 
share  of  saturated  fat  and  solid  fat  intakes  fi-om 
unflavored  whole  milk,  compared  with  higher- 
income  nonparticipants. 

FSP  older  adults  obtained  more  of  their  added 
sugar  intakes  from  sodas  than  either  group  of 
nonparticipant  older  adults  and  less  from  candy.  In 
addition,  FSP  older  adults  obtained  significantly  less 
of  their  added  sugar  intakes  fi-om  ice  cream  than 
higher-income  nonparticipant  older  adults  (5  vs.  8 
percent). 


Implications  for  FSP  Nutrition  Education 

Primary  conclusions  from  these  analyses  are  that: 

•  The  diets  of  FSP  participants  were  generally 
comparable  to  the  diets  of  income-eligible 
nonparticipants,  but  were  less  adequate  and 
lower  in  nutritional  quality  than  the  diets  of 
higher-income  nonparticipants. 

•  Where  differences  between  FSP  participants 
and  income-eligible  nonparticipants  were 
observed,  diet  quality  tended  to  be  higher  for 
income-eligible  nonparticipants. 

•  Differences  between  FSP  participants  and 
nonparticipants  were  more  often  observed  for 
adults  (19  to  59  years)  and  older  adults  (60 
years  and  older)  than  for  children  (1  to  18 
years).  Female  adult  FSP  participants  emerged 
as  a  subgroup  of  particular  concern. 

Data  from  the  HEI-2005  indicate  clearly  that  there 
is  ample  room  for  improvement  in  the  usual  diets 
of  all  age  groups  and  all  participant/nonparticipant 
groups  with  respect  to  the  following  outcomes: 

•  Low  intakes  of  vegetables  and  oils. 

•  Very  low  intakes  of  dark  green  and  orange 
vegetables  and  legumes. 

•  Very  low  intakes  of  whole  grains. 

•  High  intakes  of  sodium. 

In  addition,  several  factors  point  to  the  critical  need 
for  improvements  in  diets  of  FSP  participants: 

•  FSP  participants  did  not  achieve  the  levels  of 
nutrient  adequacy  achieved  by  higher-income 
nonparticipants. 

•  FSP  children  and  adult/older  adult  females 
exhibited  higher  levels  of  overweight  and 
obesity  than  either  group  of  nonparticipants. 

•  Foods  consumed  by  adult  female  FSP 
participants  and  older  adult  FSP  participants  of 
both  genders  were  lower  in  nutrient  density 
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than  foods  consumed  by  comparable  higher- 
income  nonparticipants. 

•  Foods  consumed  by  adult  female  FSP 
participants  were  higher  in  energy  density  than 
foods  consumed  by  adult  female 
nonparticipants  (both  income-eligible  and 
higher-income). 

•  Foods  consumed  by  adult  FSP  participants  of 
both  genders  provided,  on  average,  more 
calories  from  SoFAAS  that  foods  consumed  by 
adult  nonparticipants  (both  income-eligible  and 
higher-income). 

Specific  issues  that  may  prove  to  be  usefiil  targets 
for  FSP  nutrition  education  efforts  include  the 
following: 

•  Use  of  whole  milk.  In  all  three  age  groups, 
FSP  participants  were  more  likely  than  either 
income-eligible  or  higher-income 
nonparticipants  to  consume  whole  milk  and  less 
likely  to  consume  reduced- fat  or  skim  milks. 
Whole  milk  is  less  nutritionally  desirable  than 
reduced- fat/skim  versions  because  it  less 
nutrient  dense,  contributing  more  calories  from 
saturated/solid  fat. 

•  Low  overall  consumption  of  dairy  products. 

FSP  children  and  adults  consumed  fewer  dairy 
products,  on  a  cups-per- 1,000  calories  basis  (as 
measured  in  the  HEI-2005)  than  higher-income 
nonparticipants.  This  pattern  is  reflected  in 
lower  calcium  intakes,  on  average,  among  FSP 
participants.  In  addition  to  switching  from 
whole  milk  to  reduced-fat  and  skim  milks,  FSP 
participants  could  benefit  from  consuming 
more  milk  and  other  low-fat  dairy  products. 
(FSP  participants  in  all  age  groups  were  less 
likely  than  higher-income  nonparticipants  to 
consume  yogurt). 

•  Low  consumption  of  whole  fruit.  FSP 

participants  in  all  three  age  groups  consumed 
less  whole  fruit,  on  a  cups-per- 1 ,000  calorie 
basis,  than  higher-income  nonparticipants. 
Among  adults,  this  difference  extended  to  100 
percent  juices  as  well. 


•  Consumption  of  regular  (not  sugar-free) 
sodas.  In  all  three  age  groups,  regular  sodas 
accounted  for  a  larger  share  of  the  added 
sugars  consumed  by  FSP  participants  than 
higher-income  nonparticipants.  Among  older 
adults,  this  was  also  true  for  income-eligible 
nonparticipants. 

•  Consumption  of  potato  chips.  FSP  adults 
and  children  were  more  likely  than  higher- 
income  adults  and  children  to  consume  potato 
chips.  FSP  participants  were  less  likely  to 
consume  popcorn  or  pretzels  (children  only). 

Targeting  specific  food  choices,  such  as  those  cited 
above,  may  be  an  effective  way  to  affect  behavioral 
change  that  results  in  improved  diet  quality  out- 
comes. 
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Appendix  A 
Data  and  Methods 


All  tabulations  in  this  report  are  based  on  NHANES 
data,  analyzed  alone  or  in  conjunction  with  data 
from  the  MyPyramid  Equivalents  Database.  In  this 
appendix,  we  describe  the  data,  variable  construc- 
tion, and  statistical  methods. 

NHANES  Data 

The  National  Health  and  Nutrition  Examination 
Survey  (NHANES)  is  conducted  by  the  National 
Center  for  Health  Statistics  (NCHS),  part  of  the 
Centers  for  Disease  Control  and  Prevention  (CDC). 
NHANES  has  been  conducted  on  aperiodic  basis 
since  1 97 1 . '  Beginning  in  1 999,  NHANES  is  a 
continuous  annual  survey  with  data  released  in 
public  data  files  every  two  years  (e.g.,  1999-2000, 
2001-02,  2003-04,  etc.). 

NCHS  recommends  combining  two  or  more  2-year 
cycles  of  the  continuous  NHANES  to  increase 
sample  size  and  produce  estimates  with  greater 
statistical  reliability.  Most  of  the  tabulations  in  this 
report  are  based  on  three  2-year  cycles  of 
NHANES  data  (1999-2004).  NHANES  1999-2002 
was  used  in  conjunction  with  the  MyPyramid 
Database  (described  below). 

NHANES  includes  a  'household  interview'  con- 
ducted in  respondents'  homes,  and  a  physical 
examination  conducted  in  Mobile  Exam  Centers 
(MEC).  Additional  interview  data  were  collected  at 
the  time  of  the  MEC  exam,  including  a  dietary 
recall  interview. 

For  this  study,  we  used  data  from  the  following 
NHANES  data  files: 

•  Body  Measures  (BMX) 

•  Demographics  (DEMO) 

•  Diet  Behavior  and  Nutrition  (DBQ) 

•  Dietary  Interview  Individual  Food  Files 
(DRXIFF) 


•  Dietary  Interview,  Total  Nutrient  Intakes 
(DRXTOT) 

•  Dietary  Supplements  (DSQ) 

•  Food  Security  (FSQ) 

•  Reproductive  Health  (RHQ) 

Our  sample  for  all  analyses  includes  persons  with 
complete  dietary  recalls,  excluding  pregnant  and 
breastfeeding  women,  infants,  and  breastfeeding 
children.  Pregnant  and  breastfeeding  women  were 
excluded  due  to  differences  in  nutrient  requirements 
and  small  sample  sizes.  Infants  were  excluded 
because  DRI  Estimated  Average  Requirements 
(EARs)  are  not  defined  for  infants. 

MyPyramid  Equivalents  Database 
for  USDA  Food  Codes 

The  MyPyramid  Food  Guidance  System  (USDA, 
CNPP  2005),  which  replaced  the  Food  Guide 
Pyramid  introduced  in  1992,  provides  estimates  of 
the  types  and  quantities  of  foods  individuals  should 
eat  from  the  different  food  groups,  tailored  to 
individuals'  age,  gender,  and  activity  level. 

In  contrast  to  the  earlier  Food  Pyramid,  which 
provided  recommended  numbers  of  servings  from 
each  food  group,  MyPyramid  recommendations  are 
in  cup  or  ounce  'equivalents.'  Recommendations 
for  vegetable,  finiit,  and  milk  consumption  are 
measured  in  cups  or  'cup  equivalents';  recommen- 
dations for  grain  and  meat  and  bean  consumption 
are  measured  in  ounces  or  'ounce  equivalents." 

The  MyPyramid  Equivalents  Database  contains 
records  corresponding  to  NHANES  dietary  recalls, 
with  NHANES  food  intakes  measured  in 
MyPyramid  equivalents  (Friday  and  Bowman, 
2006).^  Measures  are  provided  for  major  food 
groups  (grains,  vegetables,  fiiiits,  milk,  meat  and 
beans)  and  subgroups,  plus  discretionary  oils, 
discretionary  solid  fats,  added  sugar,  and  alcohol. 


'  NHANES-I  was  conducted  from  1971-75;  NHANES-II  from 
1976-80;  and  NHANES-III  from  1988-94. 
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^  MyPyramid  Equivalents  Database  version  1 .0  contains  data 
corresponding  to  NHANES  1 999-2000  and  200 1  -02,  and  CSFH 

1994-96, 1998.  
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Each  individual  food  may  contain  components  from 
multiple  MyPyramid  food  groups. 

The  MyPyramid  database  contains  files  corre- 
sponding to  the  NHANES  individual  food  files  (one 
record  per  food)  and  NHANES  total  nutrient  files 
(one  record  per  person,  with  total  daily  intake).  We 
merged  MyPyramid  data  to  NHANES  data  for 
survey  years  1 999-2002.  All  analyses  of  pyramid 
intakes  are  limited  to  this  4-year  period. 

Subgroups  for  Tabulation 

We  tabulated  NHANES  data  to  provide  estimates 
for  the  total  U.S.  population,  and  for  subgroups 
defined  by  program  participation  and  income,  and 
by  age  group. 

Program  Participation  and  Income 

Food  stamp  participation  is  measured  at  the  house- 
hold level  based  on  reported  participation  in  the 
last  12  months.  Nonparticipants  were  fiirther 
subdivided  into  those  who  were  income-eligible  for 
the  FSP  and  those  whose  income  exceeded  the 
eligibility  standard.  These  groups  were  identified  by 
the  following  NHANES  data  items: 

1 .  FSP  participant      if  FSD170N  >  0 


Nonparticipants: 

2.  hicome-eligible 

3.  Higher-income 


if  0<INDFMPIR<  1.30 
if  INDFMPIR  >  1.30 


Where, 

FSDIVOn  =  Number  of  persons  in  household 
authorized  to  receive  food  stamps 
in  last  1 2  months 

INDFMPIR  =  Family  poverty  income  ratio 

The  NHANES  survey  includes  questions  about 
food  stamp  participation  by  individuals  and  house- 
hold members,  currendy  and  in  the  past  12  months. 
We  used  fsd  1  70n  to  identify  FSP  participants  due 
to  problems  with  the  data  item  for  current  participa- 
tion (fsd200). 

The  NCHS  documentation  for  the  Food  Security 
Quesfionnaire  (ESQ)  for  1999-2000  and  2001-2002 
states  that,  "Computer  programming  errors  resulted 


in  some  missing  data  on  how  many  months  each 
person  was  authorized  to  receive  food  stamps,  and 
whether  the  person  was  currently  authorized.  These 
data  could  not  be  imputed  and  remain  missing." 
We  compared  the  weighted  count  of  NHANES 
1 999-2002  respondents  reporting  "current  food 
stamp  participation"  with  administrative  data  and 
found  that  NHANES  identified  only  60  percent  of 
current  FS  participants. 

Because  of  the  NHANES  data  problems,  some 
persons  classified  as  FS  participants  did  not  pur- 
chase food  with  food  stamps  at  the  time  of  the 
dietary  recall.  However,  all  persons  classified  as  FS 
participants  received  FS  benefits  (including  dollar 
benefits  and  nutrition  education)  in  the  past  year.  If 
FS  benefits  influence  dietary  decisions  only  contem- 
poraneously and  impart  a  positive  influence,  then 
this  measurement  problem  results  in:  a)  downward 
bias  on  estimates  of  differences  between  FS 
participants  and  income-eligible  nonparticipants 
(due  to  misclassification  of  individuals  in  these  two 
groups);  and  b)  biased  estimates  of  the  differences 
between  FS  participants  and  higher-income  nonpar- 
ticipants (because  the  FS  participant  category 
includes  income-eligible  nonparticipants). 

Age  Groups 

Most  tabulations  for  this  report  show  data  for  three 
age  groups: 

•  Children,  age  1  to  1 8 

•  Adults,  age  19-59 

•  Older  adults,  age  60  and  above 

Age  groups  were  defined  by  the  NHANES  data 
item,  RiDAGEYR  =  age  at  screening  recode  (defined  as 
the  "best  age  in  years  at  the  time  of  the  household 
screening").  Infants  were  excluded  from  analyses 
and  were  identified  by  the  NHANES  data  item, 
RiDAGEMN  <12,  whcrc  RiDAGEMN  =  agc  in  mouths  at 
screening. 
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Dietary  Intake  Data,  Reference 
Intake  Standards,  and  Estimation 
of  Usual  Intakes 

Application  of  the  DRIs  requires  information  about 
the  usual  intake  distribution  for  the  population  of 
interest.  The  usual  intake  distribution  can  be 
estimated  using  two  or  more  days  of  recall  informa- 
tion, or  single-day  recalls  may  be  adjusted  by  out- 
of-sample  information  about  the  within-person  day- 
to-day  variance  for  each  nutrient. 

NHANES  Dietary  Recalls 

Beginning  with  NHANES  2003-04,  NCHS  releases 
two  days  of  dietary  recall  data  for  each  respondent. 
The  first  day  (Day  1)  is  collected  in  the  MEC  and 
the  second  day  (Day  2)  is  collected  by  telephone  3 
to  10  days  later.  In  2003-04,  87  percent  of  respon- 
dents completing  the  first  day  recall  also  completed 
the  second  day. 

For  this  study,  we  pooled  three  2-year  cycles  of 
NHANES  (1999-2004).  NHANES  1999-2002 
public  release  data  contain  single-day  dietary 
recalls.^  Therefore,  we  estimated  usual  nutrient 
intake  distributions  by  first  estimating  within-person 
variance  components  for  NHANES  2003-04. 
These  variance  components  were  then  used  to 
adjust  the  single  day  (first  day)  intakes  of  the 
pooled  sample  of  NHANES  1999-2004. 

Usual  intakes  were  estimated  using  the  personal 
computer  version  of  the  Software  for  Intake 
Distribution  Estimation  (PC-SIDE).  PC-SIDE 
estimates  usual  intake  distributions  from  single  day 
intakes  when  provided  with  information  about 
variance  components  and  the  fourth  moments  of 
variance  components  (fourth  moments  are  mea- 
sures of  skewness). 

PC-SIDE  was  used  to  estimate  means  and  propor- 
tions, standard  errors  of  estimates,  and  percentiles 
of  dietary  intake  distributions  for  gender  by  age 
subgroups.  Estimates  for  both  sexes  were  calcu- 


^  Second  recalls  were  collected  for  the  entire  sample  beginning 
with  NHANES  2002,  but  the  second  day  recalls  from  2002 
were  not  publicly  released. 
Abt  Associates  Inc. 


lated  in  SAS  as  the  weighted  average  of  the  PC- 
SIDE  estimates  for  males  and  females. 

Reference  Intake  Standards 

The  Dietary  Reference  Intakes  (DRIs)  are  a  group 
of  standards  developed  by  the  Food  and  Nutrition 
Board  of  the  Institute  of  Medicine  (lOM)  to  assess 
the  adequacy  and  quality  of  nutrient  intakes.  Four 
different  DRI  standards  are  used  to  assess  the  usual 
nutrient  intakes  of  FSP  participants  and  nonpartici- 
pants: 

•  Estimated  Average  Requirements  (EARs) 

•  Adequate  Intakes  (AIs) 

•  Tolerable  Upper  Intake  Levels  (ULs) 

•  Acceptable  Macronutrient  Distribution 
Ranges  (AMDRs). 

Table  A- 1  provides  the  DRI  values. 

The  Estimated  Average  Requirement  (EAR)  is 

the  level  of  intake  that  is  estimated  to  meet  the 
requirements  of  half  of  the  healthy  individuals  in  a 
particular  life  stage  and  gender  group.  The  EAR  is 
used  to  assess  the  prevalence  of  inadequate  intakes 
using  the  lOM-recommended  "EAR-cutpoint 
method"  (lOM,  2006). 

The  EAR  cut-point  method  was  used  to  analyze  all 
nutrients  for  which  EARs  have  been  established. 
The  EAR  cut-point  method  assumes  that  nutrient 
requirements  are  symmetrically  distributed.  This 
assumption,  however,  does  not  hold  for  iron 
requirements  among  menstruating  females.  It  is  not 
appropriate  to  use  the  EAR  cut-point  method  to 
estimate  the  prevalence  of  adequate  iron  intakes  for 
menstruating  females  and  the  fiill  probability 
approach  was  used  for  females  aged  9-50  years  old 
(lOM,  2006). 

An  Adequate  Intake  (AI)  was  defined  when  the 
data  available  for  a  particular  nutrient  were  insuffi- 
cient to  estimate  requirements  and  establish  an 
EAR.  The  AI  is  the  level  of  intake  that  is  assumed 
to  be  adequate,  based  on  observed  or  experimen- 
tally determined  estimates  of  intake.  AIs  cannot  be 
used  to  determine  the  proportion  of  a  population 
with  inadequate  intakes.  Instead,  assessment 
focuses  on  comparison  of  mean  usual  intakes  to  the 
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Table  A-1 — Dietary  Reference  Intakes  for  Individuals 


Males 

1-3  years  .. 
4-8  years  . 
9-13  years 
14-18  years 
19-30  years 
31-50  years 
51-70  years 
71  +  years  ., 

Females 
1-3  years  ... 
4-8  years  ., 
9-13  years  , 
14-18  years 
19-30  years 
31-50  years 
51-70  years 
71  +  years  ., 


Estimated  Average  Requirements  (EARs) 


Vitamin  A 
(meg 
RAE) 

Vitamin  C 

\' '  'Ml 

Vitamin 
B-6 
(mg) 

Vitamin 
B-12 
(meg) 

Vitamin  E 
Irnn  t<T\ 

Folate 
(meg 
DFE) 

Niaein 

Riboflavin 
U'iy> 

£.  \  U 

1  0 

U.  t 

0 

1  on 

o.u 

n  A 
U.4 

Z  /  D 

oo 

£.£. 

U.D 

1  .U 

1  tDU 

D.U 

U.D 

AA  ^ 

oy 

U.C5 

\  .D 

y 

y.u 

n  Q 

U.o 

OoU 

Do 

1 . 1 

Z.U 

ooU 

ion 

DZD 

1  0 

\ .  \ 

o  n 
Z.U 

'1  o 

oZU 

ion 

11 

625 

75 

1.1 

2.0 

12 

320 

12.0 

ri 

625 

75 

1 .4 

2.0 

12 

320 

12.0 

625 

75 

1.4 

2.0 

12 

320 

12.0 

210 

13 

0.4 

0.7 

5 

120 

5.0 

0.4 

275 

22 

0.5 

1.0 

6 

160 

6.0 

0.5 

420 

39 

0.8 

1.5 

12 

250 

9.0 

0.8 

485 

56 

1.0 

2.0 

12 

330 

11.0 

0.9 

500 

60 

1.1 

2.0 

12 

320 

11.0 

0.9 

500 

60 

1.1 

2.0 

12 

320 

11.0 

0.9 

500 

60 

1.3 

2.0 

12 

320 

11.0 

0.9 

500 

60 

1.3 

2.0 

12 

320 

11.0 

0.9 

Males 

1-3  years  ... 
4-8  years  ., 
9-13  years  , 
14-18  years 
19-30  years 
31-50  years 
51-70  years 
71  +  years  . 

Females 
1-3  years  ... 
4-8  years  ., 
9-13  years 
14-18  years 
19-30  years 
31-50  years 
51-70  years 
71  +  years  . 


Estimated  Average  Requirements  (EARs) 


Thiamin 
(mg) 


0.4 
0.5 
0.7 
1.0 
1.0 
1.0 
1.0 
1.0 


0.4 
0.5 
0.7 
0.9 
0.9 
0.9 
0.9 
0.9 


Iron 
(mg) 


3.0 
4.1 
5.9 
7.7 
6.0 
6.0 
6.0 
6.0 


3.0 
4.1 
5.7 
7.9 
8.1 
8.1 
5.0 
5.0 


Magnesium 
(mg) 


65 
110 
200 
340 
330 
350 
350 
350 


65 
110 

200 
300 
255 
265 
265 
265 


Phosphorus 
(mg) 


380 
405 
1055 
1055 
580 
580 
580 
580 


380 
405 
1055 
1055 
580 
580 
580 
580 


Zinc 
(mg) 


2.5 
4.0 
7.0 
8.5 
9.4 
9.4 
9.4 
9.4 


2.5 
4.0 
7.0 
7.3 
6.8 
6.8 
6.8 
6.8 


Carbohy- 
drate 

(g) 


100 
100 
100 
100 
100 
100 
100 
100 


100 
100 
100 
100 
100 
100 
100 
100 


Protein 
(g/kg  body 
wgt) 


0.87 
0.76 
0.76 
0.73 
0.66 
0.66 
0.66 
0.66 


0.87 
0.76 
0.76 
0.71 
0.66 
0.66 
0.66 
0.66 


See  note  at  end  of  table. 
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Table  A-1 — Dietary  Reference  Intakes  for  Individuals 
— Continued 


Adequate  Intakes  (Al) 

Upper 
Tolerable 
Intake  Level 
(UL) 

Gatcium 
(mg) 

Potassium 
(9) 

Sodium 
(9) 

riber 

Linoleic 
acid 
(9) 

Linolenic 
acid 

(g) 

Qnriii  im 

Males 

1  -3  years  

500 

3000 

1000 

19 

7 

U.  1 

1 .0 

4-8  years  

800 

3800 

1200 

25 

10 

0.9 

1  Q 

1  .y 

9-1 3  years  

1300 

4500 

1500 

31 

12 

1.2 

14-18  years  

1300 

4700 

1500 

38 

16 

1.6 

1000 

4700 

1500 

38 

17 

1.6 

O  Q 

^3^-ou  years  

1000 

4700 

1500 

38 

17 

1.6 

O  Q 

z.o 

51  -70  years  

1200 

4700 

1300 

30 

14 

1.6 

z.o 

71  +  years  

1200 

4700 

1200 

30 

14 

1.6 

2.3 

Females 

1  -3  years  

500 

3000 

1000 

19 

7 

0.7 

1.5 

4-8  years  

800 

3800 

1200 

25 

10 

0.9 

1.9 

9-13  years  

1300 

4500 

1500 

26 

10 

1.0 

2.2 

14-18  years  

1300 

4700 

1500 

26 

11 

2.3 

19-30  years  

1000 

4700 

1500 

25 

12 

2.3 

31-50  years  

1000 

4700 

1500 

25 

12 

2.3 

51-70  years  

1200 

4700 

1300 

21 

11 

2.3 

71  +  years  

1200 

4700 

1200 

21 

11 

2.3 

See  note  at  end  of  table. 


Table  A-1 — Dietary  Reference  Intakes  for  Individuals 
— Continued 


Acceptable  Macronutrient  Distribution  Ranges  (AMDRs) 

Total  fat 

Linoleic  acid 

Linolenic  acid 

Carbohydrate 

Protein 

Range  (%  energy) 

Children,  1-3  yrs                                30  -  40 

Children,  4-18  yrs                              25  -  35 

Adults                                             20  -  35 

5  -  10 
5  -  10 
5  -  10 

0.6  -  1.2 
0.6  -  1.2 
0.6  -  1.2 

45  -  65 
45  -  65 
45  -  65 

5  -  20 
10  -  30 
10  -  35 

Source;  Institute  of  Medicine  (lOM),  Food  and  Nutrition  Board.  Dietary  Reference  Intakes,  1997-2005 
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AI.  Populations  with  a  mean  usual  intake  equiva- 
lent to  or  greater  than  the  population-specific  AI  can 
be  assumed  to  have  adequate  intakes. 

The  Tolerable  Upper  Intake  Level  (UL)  is  the 

maximum  level  of  intake  that  is  likely  to  pose  no 
risks  of  adverse  health  effects  for  all  individuals  in  a 
population  group.  As  intake  increases  above  the 
UL,  the  risk  of  adverse  effects  increases.  For  most 
nutrients  for  which  ULs  have  been  established,  the 
UL  is  based  on  intake  from  food,  water,  and  dietary 
supplements  (e.g.,  fluoride,  phosphorus,  and 
vitamin  C)  (lOM,  2006).  For  some  nutrients,  the 
UL  applies  only  to  synthetic  forms  from  dietary 
supplements,  fortified  foods,  or  over-the-counter 
medications  (e.g.,  magnesium,  folate,  niacin,  and 
vitamin  E). 

The  NHANES  nutrient  intake  files  do  not  include 
nutrients  provided  by  water,  dietary  supplements,  or 
over-the-counter  medications.  Thus,  our  ability  to 
assess  usual  intakes  relative  to  ULs  is  limited.  We 
estimated  the  prevalence  of  intakes  above  the  UL 
for  nutrients  for  which  a  UL  is  available,  and  found 
prevalence  so  small  that  most  tables  were  populated 
with  zeroes.  (This  is  consistent  with  data  presented 
in  Moshfegh  et  al.  (2005)  where,  with  the  exception 
of  sodium  and  a  handftil  of  results  for  other  nutri- 
ents, every  cell  in  every  table  is  identical  (<3%)). 
For  this  reason,  we  included  analyses  of  intake 
relative  to  the  UL  only  for  sodium. 

The  DRIs  specify  Acceptable  Macronutrient 
Distribution  Ranges  (AMDRs)  for  macronutrients 
(protein,  carbohydrate,  and  total  fat)  and  fatty  acids 
(linoleic  acid  and  alpha-linolenic  acid)."*  AMDRs 
define  ranges  of  macronutrient  intakes  that  are 
associated  with  reduced  risk  of  chronic  disease, 
while  providing  recommended  intakes  of  other 
essential  nutrients.  AMDRs  are  expressed  as 
percentages  of  total  energy  intake  because  their 
requirements  are  not  independent  of  each  other  or 
of  the  total  energy  requirement  of  the  individual 
(lOM,  2006).  A  key  feature  of  AMDRs  is  that  each 
has  lower  and  upper  bounds.  Intakes  that  fall 
below  or  exceed  these  levels  of  intake  may  increase 
risk  of  chronic  disease. 

■*  Usual  protein  and  carbohydrate  intakes  are  also  assessed 
relative  to  EARs,  based  on  total  intake — gm/day  for  carbohy- 
drate and  gm/  day  per  kg  body  weight  for  protein  . 


Variable  Construction 


For  several  analyses,  we  constructed  new  variables 
from  the  original  NHANES  data  elements,  as 
described  in  this  section. 

Body  Mass  Index 

NHANES  examinations  included  measurement  of 
body  weight  and  stature  (or  recumbent  length).^ 
The  NHANES  public  data  files  include  Body  Mass 
Index  (BMI),  defined  as: 

BMI  =  weight  in  kilograms  /  [height  in  meters]^ 

We  classified  adult  weight  status  relative  to  BMI 
cutoffs  specified  by  the  National  Institutes  of 
Health: 

•  Underweight:  BMI  <  1 8.5 

•  Normal  weight:  1 8.5<  BMI  <  25 

•  Overweight:  25<  BMI  <  30 

•  Obese:  BMI  >  30 

We  classified  children's  weight  status  based  on 
comparison  of  BMI-for-age  with  the  percentiles  of 
the  CDC  BMI-for-age  growth  chart  using  the  S AS 
program  provided  by  the  CDC  at:  http:// 
www.  cdc.gov/nccdphp/ dnpa/growthcharts/ sas  .htm. 
The  CDC  SAS  program  includes  LMS  parameters 
of  the  smoothed  growth  curve  for  each  age  in 
months,  by  gender.  The  LMS  parameters  are  the 
median  (M),  the  generalized  coefficient  of  variation 
(S),  and  the  power  in  the  Box-Cox  transformation 
(L)  of  the  growth  curve.  Documentation  of  LMS 
calculations  is  available  at:  http://www.cdc.gov/ 
nchs/about/major/nhanes/growthcharts/datafiles.htm 

Body  Weight  for  Analyzing  Usual  Intakes 
of  Protein  Per  Kilogram  Body  Weight 

The  EAR  for  protein  is  specified  in  terms  of  protein 
per  kilogram  of  body  weight.  We  followed  the 
method  described  in  What  We  Eat  in  America 
(Moshfegh  et  al.  (2005),  Appendix  B),  which 
assumes  that  the  EAR  refers  to  the  ratio  of  protein 

^  Recumbent  length  was  measured  for  infants  and  children  up 
to  age  3;  stature  was  measured  for  persons  age  2  and  over 
Both  length  and  height  were  measured  for  children  age  24  to  36 
months. 
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per  kg  of  body  weights  falling  in  the  healthy  range. 
Thus,  if  actual  body  weight  is  not  in  the  healthy 
range,  a  reference  body  weight  is  assigned  to  an 
individual  as  follows: 

•  Adults— If  BMKl  8.5  or  BMI>25,  the  weight 
closest  to  actual  that  yields  a  BMI,  based  on 
height,  in  the  healthy  range.  For  example,  since 
BMI  =  weight  ^  (height  in  meters)^  if  BMI  > 
25  then. 

Reference  weight  =  25  x  (height  in  meters)^ 

•  Children  ages  4- 1 8 — If  BMI-for-age  is  below 
the  5*  or  above  the  85*  percentile,  the  refer- 
ence weight  is  the  weight  that  places  the 
respondent  at  the  nearest  percentile  of  the 
healthy  range  (5*  or  85*),  given  their  height. 
Reference  weights  associated  with  the  5*  and 
85*  BMI-for-age  percentiles  (given  age  and 
gender)  were  determined  by  modifying  the 
CDC  SAS  program  noted  above. 

•  All  children  ages  1  -3 — The  protein  to  body 
weight  ratio  was  computed  using  a  reference 
weight  of  12  kg  for  all  children. 

Meals  and  Snacks 

To  analyze  meal  patterns  and  nutrient  characteris- 
tics of  meals,  we  classified  all  foods  in  the 
NHANES  food  files  as  part  of  breakfast  lunch, 
dinner,  or  snacks.  NHANES  1999-2000  and  2001- 
02  contained  16  codes  corresponding  to  English  and 
Spanish  meal  names,  with  two  additional  codes 
added  for  NHANES  2003-04.  The  codes  were 
mapped  into  four  categories  as  shown  in  Table  A-2. 

Foods  reported  as  meals  were  coded  as  breakfast, 
lunch,  and  dinner  without  regard  to  mealtime.  Thus 
persons  were  observed  to  consume  from  zero  to 
three  meals.  Snack  foods  were  categorized  into 
'snack  periods'  according  to  meal  time  so  that  the 
number  of  'snacks'  is  equal  to  the  number  of  times 
a  person  consumed  food  and  beverages  outside  of 
meals,  not  the  number  of  individual  foods  con- 
sumed as  snacks. 


Table  A-2 —  NHANES  Meal  and  Snack  Codes 


Meal  Category  / 


NHANES  Meal  Codes 


Meal  name 

1999-00 

2001-02 

2003-04 

1.  Breakfast 

Breakfast 

1 

1 

1 

Desayuno 

9 

10 

10 

Almuerzo 

10 

11 

11 

2.  Lunch 

Brunch 

2 

5 

5 

Lunch 

3 

2 

2 

Comida 

11 

12 

12 

3.  Dinner 

Dinner 

5 

3 

3 

Supper 

NA 

NA 

4 

Cena 

13 

14 

14 

4.  Snacks 

Snack/beverage 

4 

6 

6/7 

Extended  consumption 

7 

9 

9 

Merienda 

12 

13 

13 

Entre  comida, 

14 

15 

15/ 

bebida/tentempie 

18 

Bocadillo 

15 

17 

17 

Botana 

16 

16 

16 

Other 

8 

91 

91 

Don't  know 

99 

99 

99 

specified  by  Ledikwe  et  al.  (2005)  as  solid  and 
liquid  items  that  are  typically  consumed  as  foods. 
This  definition  excludes  all  beverages.  Included  are 
soft  and  liquid  foods  such  as  ice  cream  and  soup. 
Excluded  are  items  typically  consumed  as  bever- 
ages, such  as  milkshakes  and  liquid  meal  replace- 
ments.^ 

The  rationale  provided  by  Ledikwe  et  al.  (2005)  for 
including  solid  foods  and  not  beverages  is  that, 
"Intake  of  foods,  as  compared  with  beverages,  is 
more  influenced  by  hunger  and  less  influenced  by 
fluid  balance.  Beverages  may  disproportionately 
affect  energy  density  values." 

We  implemented  this  definition  by  excluding  foods 
at  the  food  group  level,  after  categorizing  foods  into 
3-digit  food  groups.  The  following  food  groups 
were  excluded: 


Energy  Density 

We  calculated  energy  density  as  the  ratio  of  kilo- 
calories  per  gram  of  food.  Foods  are  defined  as 


'  Liquid  meal  replacements  include  instant  breakfast,  protein 
supplements  and  powder,  and  meal  replacement  drinks.  Meal 
replacement  bars  are  included  in  the  definition  of  solid  foods. 
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•  Milk  (white,  flavored,  soymilk,  dry  and 
evaporated  milk) 

•  Protein/meal  enhancement  drinks 

•  Non-citrus  and  citrus  juice  (juice  bars  were 
not  excluded) 

•  Vegetable  juice 

•  Coffee,  tea 

•  Beer,  wine,  liquor 

•  Drinking  water  (identified  in  NHANES  2003- 
04  only) 

•  Soft  drinks;  sweetened,  low  calorie,  and  sugar- 
free  beverages 

In  addition,  all  ingredients  of  "combination  bever- 
ages" were  excluded.  These  were  identified  by  the 
NHANES  variable  for  "combination  type." 

Total  calories  and  total  grams  were  summed  on  a 
per  person  basis  for  all  foods  not  excluded,  to 
obtain  estimates  of  the  average  energy  density  of 
daily  intake. 

Nutrient  Rich  (NR)  Score 

A  nutrient  rich  score  is  a  ratio  that  measures  the 
nutrient  contribution  of  a  food  relative  to  its  energy 
contribution.  We  calculated  NR  scores  based  on 
the  naturally  nutrient  rich  (NNR)  score  developed 
by  Drewnowski  (2005).  The  NNR  score  excludes 
fortified  foods;  our  NR  score  does  not  make  that 
exclusion. 

We  calculated  an  NR  score  based  on  the  1 6  nutri- 
ents shown  in  Table  A-3.  For  a  single  food,  the  NR 
score  is  obtained  by  calculating  a  score  for  each 
nutrient  (equation  1  below),  and  averaging  across 
the  1 6  nutrients  (equation  2): 


Table  A-3  —  Nutrients  and  Recommended  Daily 
Values  (DVs)  used  to  Calculate  Nutrient  Rich 
Scores^ 


(1) 


amountperlOOOkcal  ^ 


where  x=  nutrient  I  to  16 

16  / 

(2)  NR  =  Y,%DVj\6 

x=l  I 

The  NR  scores  for  total  daily  intakes,  meals/snacks, 
and  food  groups  are  obtained  by  applying  equations 
(1)  and  (2)  to  the  total  nutrients  consumed  per 


Nutrient 

Value 

Niitripnt 

Vnli  IP 

Calcium 

1300  mg 

Vitamin  B12 

24  ^g 

Folate 

400  ng 

Vitamin  C 

90  mg 

Iron 

18  mg 

Vitamin  E 

15  mg 

Magnesium 

420  mg 

Zinc 

11  mg 

Potassium 

4.7  g 

Dietary  Fiber 

38  g 

Riboflavin 

1.3  mg 

Linoleic  acid 

i7g 

Thiamin 

1.2  mg 

a-Linolenic  acid 

1.6g 

Vitamin  A  (RAE) 

900  mg 

Protein 

56  g 

"  Daily  values  are  based  on  maximum  RDAs  or  AIs  (calcium, 
magnesium,  potassium,  dietary  fiber,  linoleic  acid,  and  a- 
linolenic  acid),  excluding  pregnant  or  lactating  women. 

person  at  each  level  of  daily  intake,  meals/snacks, 
and  food  groups.  Thus,  nutrients  are  summed  for 
each  level  of  analyses;  total  nutrients  are  normalized 
to  a  "nutrient  per  2,000  kcal"  measure;  the  percent 
DV  is  calculated  for  each  nutrient;  and  the  NR 
score  is  the  average  of  "%DV"  across  all  nutrients. 
Nutrients  are  weighted  equally.  Consistent  with 
Drenowski,  the  %DV  value  is  truncated  at  2000% 
D  V  when  implementing  equation  1 ,  before  the 
average  across  nutrients  is  taken,  thus  limiting  the 
influence  of  large  concentrations  of  one  nutrient. 

The  mean  NR  score  must  be  interpreted  with 
caution.  The  NR  score  is  not  designed  to  charac- 
terize nutrient  adequacy  or  diet  quality,  but  to 
characterize  food  choices  in  terms  of  nutrient 
density.  The  score  is  normalized  to  2,000  kcal,  so  it 
does  not  provide  an  absolute  measure  of  nutrient 
intake  relative  to  DVs.  Furthermore,  the  score  does 
not  account  negatively  for  "bad  nutrients"  (satu- 
rated fat,  cholesterol,  and  sodium);  in  contrast,  the 
HEI-2005  accounts  for  over  consumption  of 
"bads."  And  finally,  the  score  weights  all  nutrients 
equally.  Thus,  a  person  consuming  2000%  DV  of 
one  nutrient  will  have  a  higher  NR  score  from  that 
single  nutrient  than  a  person  consuming  exactly 
1 00%)  DV  of  all  nutrients. 

The  mean  NR  score  for  a  group  of  individuals  is 
based  on  individuals  with  reported  intakes.  The 
score  does  not  weight  the  contribution  of  zero 
intakes  (nutrients  per  2000  kcal  is  zero  if  intake  is 
zero).  Thus,  the  sample  size  for  NR  scores  per 
meal  varies  over  meals. 
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Percent  of  Energy  from  SoFAAS 

SoFAAS  is  an  acronym  for  solid  fats,  alcoholic 
beverages,  and  added  sugars.  Staff  at  USDA's 
Center  for  Nutrition  Policy  and  Promotion  (CNPP) 
developed  the  SoFAAS  measure  to  provide  insight 
into  discretionary  calorie  intakes. 

We  measured  SoFAAS  calories  per  food  and  per 
NHANES  respondent  using  data  from  the 
NHANES  individual  food  file  (grams  of  alcohol) 
and  the  MyPyramid  Equivalents  database  (grams  of 


'  The  algorithm  for  computing  calories  from  alcoholic  beverages 
was  taken  from  the  HEI-2005  SAS  code  provided  at: 
www.cnpp.usda.gov/HealthyEatingIndex.htm 

*  Each  teaspoon  of  sugar  is  equivalent  to  4.2  grams  of  table 
sugar  and  each  gram  of  table  sugar  (carbohydrate)  provides  4 
calories. 
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Percent  of  total  energy  from  SoFAAS  = 
SoFAAS  calories  /  Total  calories  x  1 00 

This  measure  was  calculated  for  total  daily  intakes, 
meals/snacks,  and  food  groups  by  applying  steps 
(1)  -  (3)  to  each  food  record,  summing  SoFAAS 
calories  and  total  calories  for  each  level  of  analysis 
(daily  intake,  meals/snacks,  and  food  groups),  and 
calculating  the  percent  SoFAAS  based  on  the 
summations. 

Our  analyses  of  SoFAAS  revealed  some  anomalies 
with  the  NHANES  data,  which  we  discussed  with 
staff  at  USDA/ARS.  Some  food  records  have 
grams  of  discretionary  fat  in  excess  of  grams  of 
total  fat  (2,7 1 8  records  or  1 . 1  percent),  and  some 
food  records  have  calories  from  added  sugar  in 
excess  of  calories  from  total  sugar. 

Problems  with  discretionary  fat 
We  discussed  this  problem  with  ARS  staff.  They 
indicated  that  the  problem  is  due  to  recipe  modifica- 
tions in  the  NHANES  data  that  are  not  accounted 
for  in  the  MyP)n-amid  data.  For  example,  in  the 
NHANES  data,  tuna  salad  might  be  coded  with  the 
same  foodcode  but  one  individual's  record  was 
modified  to  reflect  the  fact  that  light  mayonnaise 
rather  than  regular  mayonnaise  was  used  in  prepa- 
ration. In  the  MyPyramid  data,  each  case  of  tuna 
salad  coded  with  the  same  food  code  received  the 
same  amount  of  discretionary  fat,  based  on  the 
"original"  recipe.'  ARS  staff  indicated  that  this 
problem  will  be  addressed  in  future  releases  of 
NHANES/MyPyramid  data.  Our  solution  was  to 
topcode  grams  of  discretionary  fat  (solids  and  oils) 
to  sum  to  grams  of  total  fat,  by  decreasing  both 
discretionary  solid  fats  and  discretionary  oils  in 
proportion  to  their  original  values. 

Problems  with  added  sugar 
The  MyPyramid  Equivalents  Database  documenta- 
tion indicates  that  added  sugar  was  derived  by 
different  methods  for  NHANES  1999-00  and 
NHANES  2001-02.  Methods  were  improved  in  the 
later  years  and  the  values  of  added  sugar  for  1 999- 


'  The  data  confirm  that  in  the  NHANES  data  there  is  variation 
in  total  fat  per  1 00  grams  across  records  with  the  same  food 
code,  but  no  variation  in  discretionary  fat  for  the  same  records 
in  the  MyPyramid  data. 
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discretionary  solid  fat  and  teaspoons  of  added 
sugar).  Analyses  of  SoFAAS  were  limited  to 
NHANES  1999-2002  because  MyPyramid  data  for 
NHANES  2003-04  had  not  been  released  at  the 
time  of  this  study. 

The  measure  of  SoFFAS  calories  was  constructed 
at  the  level  of  individual  food,  and  then  aggregated 
for  daily  intake.  The  measures  from  the  NHANES 
and  MyPyramid  file  were  converted  to  measures  of 
calories  as  follows: 

(1)  Kcal  from  solid  fat  =  Grams  of  solid  fat  X  9 

(2)  Kcal  from  alcohoF  =  Grams  of  alcohol  x  7 
+  (Carbohydrates  from  beer  and  wine, 
excluding  carbs  from  added  sugar)  x  4 

(3)  Kcal  from  added  sugar^  =  Teaspoons  of  added 
sugar  X  4.2  X  4 

Alcoholic  beverages  have  foodcodes  with  the  first 
three  digits  from  93 1  to  935.  Alcohol  from  cooking 
wine  is  not  included  in  SoFAAS  (foodcode 
9340 1 300).  Carbohydrates  from  mixed  drinks 
(e.g.,  orange  juice,  Bloody  Mary  mix,  soda,  etc)  are 
not  included  in  SoFAAS.  Note  that  (2)  excludes 
calories  from  added  sugar  to  avoid  double  counting 
added  sugar  in  steps  (2)  and  (3). 

Total  calories  from  SoFAAS  were  obtained  by 
summing  (1)  -  (3)  above,  and  then  expressed  as  a 
percentage  of  total  energy: 


00  were  made  consistent  with  2001-02  for  all  food 
codes  that  appeared  in  both  years  with  the  same 
total  sugar  per  1 00  grams  and  same  sources  of 
added  sugar.  Our  examination  found  that,  for 
some  foods,  the  added  sugar  values  (per  1 00 
grams)  for  identical  food  codes  in  different  years 
varied  significantly  and  calories  fi^om  added  sugar 
sometimes  exceeded  calories  from  total  sugar.  We 
chose  to  use  consistent  values  of  added  sugar  per 
100  grams  of  food  across  all  years  of  data.  The 
following  steps  were  taken  to  impose  consistency 
on  the  added  sugar  values: 

a)  For  each  food  code,  added  sugar  per  1 00 
grams  was  taken  firom  the  MyPyramid  equiva- 
lents database  file  for  2001-02  ('Equiv0102'). 

b)  For  each  food  code,  total  sugar  per  1 00  grams 
was  calculated  as  the  median  in  the  NHANES 
200 1-02  food  files. 

c)  RATIO- 1  =  ratio  of  (a)  to  (b) 

d)  1 999-2000  NHANES  individual  food  records 
were  merged  with  1999-2000  Pyramid  data. 

e)  ratio-2  =  ratio  of  added  to  total  sugar  per  1 00 
grams  on  1999-2000  individual  food  records 

f)  If  RATio-2  did  not  equal  ratio-  1 ,  added  sugar 
on  the  1999-2000  food  record  was  set  equal  to 
total  sugar  multiplied  by  ratio-  1 . 

g)  For  all  food  codes  in  1 999-2000  and  not  in 
200 1  -02,  if  added  sugar  (in  grams)  exceeded 
total  sugar  (in  grams),  added  sugar  was 
topcoded  at  the  total  sugar  value. 

After  "cleaning"  the  values  for  discretionary  solid 
fat  and  added  sugar,  2  percent  of  food  records  had 
total  SoFAAS  calories  in  excess  of  total  energy. 
These  are  mainly  the  result  of  rounding  error. 
These  records  were  topcoded  at  SoFAAS  percent 
of  calories  equal  to  100. 

Foods  Categorized  for  Frequent, 
Selective,  and  Occasional  Consumption 

We  categorized  NHANES  foods  according  to  the 
radiant  pyramid/power  calories  concept,  as  de- 
scribed by  Zelman  and  Kennedy  (2005).  This 
concept  recommends  that,  within  food  group,  the 
most  nutrient-dense  choices  be  consumed  most 
fi-equently  (to  obtain  recommended  levels  of 
nutrients  while  maintaining  energy  balance)  and 


choices  that  are  lowest  in  nutrient  density  should  be 
consumed  only  occasionally. 

Categorization  of  foods  was  implemented  through 
an  iterative  approach.  First,  within  each  of  the  1 0 
broad  food  groups,  foods  were  sorted  by  Nutrient 
Rich  (NR)  score  and  the  percentage  of  calories 
fi"om  SoFAAS.  Decision  rules  based  on  the  combi- 
nation of  NR  score  and  SoFAAS  were  applied  to 
each  borad  food  group  to  provide  an  initial  "break" 
of  foods  into  3  categories,  thus  reducing  the  need  to 
manually  code  all  foods.  Foods  were  then  sorted  by 
3 -digit  food  subgroup  and  we  reviewed  food 
descriptions,  percentage  of  calories  fi-om  SoFAAS, 
and  total  fat  per  1 00  grams.  We  divided  foods 
within  a  food  subgroup  so  that  foods  with  the 
lowest  proportion  of  calories  from  SoFAAS/total  fat 
content  were  included  in  the  "consume  fi-equently" 
category  and  foods  with  the  highest  proportion  of 
calories  fi^om  SoFAAS/total  fat  content  were 
included  in  the  "consume  occasionally"  category. 

The  rules  used  in  assigning  foods  to  the  three 
categories  were  presented  in  Chapter  5,  Table  5-11. 
These  decision  rules  were  informed  by  general 
recommendations  made  in  MyPyramid  guidance 
and/or  in  the  Dietary  Guidelines  for  Americans. 
This  categorization  was  applied  only  to  foods  in 
NHANES  1 999-2002  because  information  about 
SoFAAS  comes  fi"om  the  MyPyramid  database, 
available  only  for  1999-2002  at  the  time  of  this 
study. 

Table  A-4  shows  the  number  of  foods  in  the 
NHANES  individual  food  files  (unique  food  codes) 
categorized  for  fi^equent,  selective,  or  occasional 
consumption. 

Healthy  Eating  lndex-2005  (HEI-2005) 

HEI-2005  component  and  total  scores  were  con- 
structed using  the  following  guidance  and  resources 
available  ft-om  USDA/CNPP: '« 

•     Healthy  Eating  lndex-2005  Development  and 
Evaluation  Technical  Report  (Guenther,  et  al. 
2007),  section  on  "Using  the  HEI-2005  to 
Assess  Diets  of  Groups  and  Individuals" 

Tlie  HEI-2005  Technical  Report  and  supporting  files  are 
available  at  http://www.cnpp.usda.gov/HeaithyEatingIndex.htm 
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Table  A-4 —  Number  and  Percent  of  NHANES  Food  Codes  Categorized  as  Foods  Suggested  for 
Frequent,  Selective,  or  Occasional  Consumption 


Number  of  food  codes 

Percent  of  foods 

Foods  to 

Foods  to 

Foods  to 

Foods  to 

Foods  to 

Foods  to 

eniov 

enjoy 

enjoy 

enjoy 

enjoy 

enjoy 

frequently 

selectively 

occasionally 

frequently 

selectively 

occasionally 

All  foods   

1,244 

1,426 

2,021 

26.5 

30.4 

43.1 

Grains   

147 

230 

159 

27.4 

42.9 

29.7 

Plain  bread,  rolls,  bagels,  Eng  muffin  

61 

68 

9 

44.2 

49.3 

6.5 

Tortillas  and  taco  shells  

2 

3 

2 

28.6 

42.9 

28.6 

Cereals   

72 

100 

67 

30.1 

41.8 

28.0 

Rice  and  pasta 

5 

29 

20 

9.3 

53.7 

37.0 

Other  

7 

30 

61 

7.1 

30.6 

62.2 

Vegetables  

237 

382 

245 

27.4 

44.2 

28.4 

Raw   

42 

g 

5 

79.2 

11.3 

9.4 

Cooked,  excl.  potatoes  

164 

238 

114 

31.8 

46.1 

22.1 

Cooked  potatoes 

- 

20 

47 

- 

29.8 

70.2 

Green  salads   

1 

2 

36 

2.6 

5.1 

92.3 

Beans   

24 

43 

11 

30.8 

55.1 

14.1 

Nuts  and  seeds  

1 

58 

2 

1.6 

95.1 

3.3 

Soy  products/  meal  enhancement  

5 

15 

30 

10.0 

30.0 

60.0 

Fruit  

113 

86 

63 

43.1 

32.8 

24.0 

Fresh   

39 

5 

11 

70.9 

9.1 

20.0 

Canned   

35 

45 

15 

36.8 

47.4 

15.8 

Other  fruit  

2 

12 

13 

7.4 

44.4 

48.2 

Juice  (all  types)  

37 

24 

24 

43.5 

28.2 

28.2 

Milk  group   

20 

20 

67 

18.7 

18.7 

62.6 

Fluid  milk 

8 

12 

41 

13.1 

19.7 

67.2 

Dry  or  Evaporated  Milk  

7 

5 

18 

23.3 

16.7 

60.0 

Yogurt   

5 

3 

8 

31.2 

18.8 

50.0 

Meat  and  meat  alternates  

277 

258 

325 

32.2 

30.0 

37.8 

Red  meats  (beef,  lamb,  pork,  veal) 

49 

81 

76 

23.8 

39.3 

36.9 

Other  meats  

27 

20 

70 

23.1 

17.1 

59.8 

Poultry   

84 

92 

57 

36.0 

39.5 

24.5 

Fish/shellfish  

99 

27 

48 

56.9 

15.5 

27.6 

Eaas   

2 

25 

24 

3.9 

49.0 

47.1 

Cheese   

16 

13 

50 

20.2 

16.5 

63.3 

Mixed  dishes  

374 

"vy  1 

Mostly  meat  

194 

150 

76 

46.2 

35.7 

18.1 

Mostly  grain  (inci  pizza) 

106 

151 

210 

22.7 

32.3 

45.0 

Soup,  mostly  vegetable   

74 

15 

8 

76.3 

15.5 

8.2 

Condiments,  Oils,  Fats  

12 

33 

99 

8.3 

22.9 

68.8 

Added  fats   

-5 
O 

O  1 

7 

I^ft  ^ 

oo.o 

Sweet  toppings  

9 

2 

51 

14.5 

3.2 

82.3 

Sweets  

89 

562 

13.7 

86.3 

Dairy-based  desserts  

80 

48 

62.5 

37.5 

Baked  desserts  

396 

100.0 

Other  

9 

118 

7.1 

92.9 

Beverages   

64 

168 

27.6 

72.4 

Coffee/tea  

35 

35 

50.0 

50.0 

Soft  drinks  

16 

13 

55.2 

44.8 

Noncarbonated  beverage  

13 

77 

14.4 

85.6 

Alcohol  

43 

100.0 

Salty  snacks  

12 

39 

23.5 

76.5 

-  No  foods  in  this  category. 
Source:  NHANES  1999-2004  Individual  Food  Files. 
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CNPP  SAS  program  for  computing  HEI  -2005 

scores  for  a  population  or  group 

(HEI2005  NHANESO 1 02_PopulationScore.sas) 

Database  for  whole  fruit 


SUDAAN  PROC  RATIO  procedure,  using  dietary 
recall  sampling  weights  and  age  adjustment. 

Statistical  Methods 


The  HEI-2005  Technical  Report  contains  the  HEI- 
2005  scoring  system  and  guidance  for  applying  the 
scoring  system  to  population  groups. 

The  SAS  program  constructs  HEI  component 
scores  and  total  score  for  a  population  or  group. 
The  program  reads  the  NHANES  individual  food 
files,  MyPyramid  Equivalents  Database 
(equivO  1 02),  and  the  whole  fruit  database. 

The  whole  fruit  database  is  supplied  as  a  supple- 
ment to  the  Pyramid  equivalents  database  to 
support  the  calculation  of  the  HEI  component  score 
for  whole  fruit.  The  database  contains  records 
corresponding  to  NHANES  2001-02  food  records 
for  persons  age  2  and  above.  The  file  contains  two 
data  items — "whole  fruit"  and  "fhiit  juice" — 
measured  in  cup  equivalents  per  1 00  grams  of  food. 
For  each  food,  the  total  fruit  cup  equivalents  from 
the  MyPyramid  database  was  assigned  to  either 
whole  fruit  or  juice;  foods  containing  both  were 
assigned  to  one  category  depending  on  the  majority 
component. 

Methods  for  calculating  HEI-2005  scores 
We  calculated  HEI-2005  scores  for  groups  of 
program  participants  and  nonparticipants,  using  the 
pooled  sample  of  persons  in  NHANES  1 999-2002. 
These  steps  were  followed: 

a)  Merged  the  whole  fruit  database  to  NHANES 
1999-2000  food  records,  by  food  code  and 
imputed  "whole  fruit"  and  "fruit  juice"  for 
foods  appearing  in  1 999-2000  and  not  in  the 
whole  fruit  database. 

b)  Followed  the  procedures  in  the  CNPP  SAS 
program  to  apply  the  HEI  scoring  system  "to 
the  ratio  of  the  population's  mean  food  group 
(or  nutrient)  intake  to  the  population's  mean 
energy  intake",  using  the  SUDAAN  PROC 
RATIO  procedure. 

The  HEI-2005  scoring  system  is  shown  in  Table  A- 
5 .  Population  scores  were  obtained  using  the 


We  produced  estimates  for  this  report  using  the 
following  two  statistical  software  packages: 

•  PC-SIDE:  Software  for  Intake  Distribution 
Estimation — ^used  to  estimate  means,  percen- 
tiles, and  standard  errors  for  nutrient  intake 
tables. 

•  SUDAAN  (version  9. 0) — used  to  calculate 
means,  standard  errors,  and  tests  of  statistical 
significance  for  non-nutrient  tables,  using  the 
DESCRIPT,  CROSSTAB,  and  RATIO  proce- 
dures. 

Sample  weights  were  used  to  account  for  sample 
design  and  nonresponse.  Information  about  the 
NHANES  survey  design  (strata  and  primary 
sampling  units)  was  used  for  estimating  variances 
and  testing  for  statistical  significance  in  SUDAAN. 

Sampling  Weights 

Tables  are  based  on  either  NHANES  1 999-2004  (6 
years)  or  NHANES  1999-2002  (4  years).  Accord- 
ingly, 6-year  weights  or  4-year  weights  were  used. 

NHANES  1999-2002  public  files  include  two  sets 
of  sampling  weights:  Interview  weights  and  MEC 
exam  weights  (MEC  weights  account  for  the 
additional  nonresponse  to  the  MEC  exam). 
NHANES  2003-04  also  include  dietary  intake 
weights.  All  weights  sum  to  the  total  US  civilian 
non-institutionalized  population  in  year  2000. 

Our  sample  for  analyses  includes  only  persons  with 
complete  dietary  recalls.  We  followed  the  docu- 
mentation provided  in  What  We  Eat  in  America 
(WWEIA)  (Moshfegh  et  al.,  2005,  Appendix  B)  to 
construct  dietary  intake  sampling  weights  for 
NHANES  1 999-2002,  consistent  with  the  intake 
weights  released  with  NHANES  2003-04.  Dietary 
intake  weights  are  constructed  from  the  MEC  exam 
weights:  a)  to  account  for  additional  nonresponse 
to  the  dietary  recall,  and  b)  to  provide  proportionate 
weighting  of  weekday  and  weekend  recalls.  The 
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Table  A-5— HEI-2005  Scoring  System 


Component 


Max 
Score 


Criteria  for: 


Zero  Score 


Max  Score 


Equation  for  Score 


Total  faiit 
Whole  fruit 

Total  vegetables 

Dark  green  &  orange 
vegetables  &  legumes 

Total  grains 
Whole  grains 


Meat  &  beans 
Oils 

Saturated  fat 
Sodium 


10 

10 

10 
10 

10 


Calories  from  SoFAAS  20 


Zero  intake 

Zero  intake 

Zero  intake 

Zero  intake 

Zero  intake 

Zero  intake 

Zero  intake 

Zero  intake 

Zero  intake 
>15%ofkcal 


>  2.0  grams 
per  1000  kcal 


>  0.8  cup  equivalents 
per  1000  kcal 

>  0.4  cup  equivalents 
per  1000  kcal 

>  1.1  cup  equivalents 
per  1000  kcal 

>  0.4  cup  equivalents 
per  1000  kcal 

>  3.0  oz  equivalents 
per  1000  kcal 

>  1 .5  oz  equivalents 
per  1000  kcal 

>  1.3  cup  equivalents 
per  1000  kcal 

>  2.5  oz  equivalents 
per  1000  kcal 

>  12  grams 
per  1000  kcal 

<  7%  of  kcal 


<  0.7  grams 
per  1000  kcal 


>  50%  of  kcal      <  20%  of  kcal 


5        /  _  total 
 X  

0.8    energy/ 1000 

5  wholefrt 
 X  

0.4  energy  I  \000 
5        V  total 


1.1    energy/ 1000 


dol 


0.4    energy /\000 

5        g  _  total 

3.0    energy/ 1000 

5         g  _  whl 
—  X  

1.5    energy/ 1000 


10 


d  total 


1.3    energy/ 1000 


10 


allmeat 


2.5   energy  /\000 

10     discfat  oil 
—  X  

12    energy /\000 

For  saturated  fat  between  min  &  max: 
If  >10  then  HEI  =  8-(8/5  x  (%sfat-10)) 
If  <10  then  HEI  =10-(2/3  x  (%sfat-7)) 

For  sodium  between  min  &  max: 
lf>1100  then 

HEI  =  8-(8x(sodium-1100)/900)) 
lf<1100  then 

HEI=10-(2x(sodium-700)/400)) 

If  %  calories  from  SoFAAS  <  50: 
HEI  =  Min(  (50  -  %SoFAAS)/1 .5,  20) 


Source:  Guenther,  et  al.,  2007. 


second  adjustment  is  needed  because  proportion- 
ately more  dietary  recalls  occurred  on  weekends 
than  on  weekdays.  Since  food  intake  varies  by  day 
of  week,  use  of  MEC  weights  would  disproportion- 
ately represent  intakes  on  weekends.  Sample 
weights  for  persons  with  weekday  vs.  weekend 
recalls  were  recalibrated,  within  demographic  group, 
so  that  weekday  recalls  account  for  4/7  of  the  total 
sample  weight. 

Dietary  intake  weights  for  NHANES  1999-2002 
and  for  NHANES  2003-04  each  sum  to  the  US 


population  in  year  2000.  To  construct  6-year 
weights,  we  multiplied  the  1 999-2002  weights  by 
two- thirds  and  the  2003-04  weights  by  one-third. 
Jacknife  weights  (87  weights)  were  constructed  to 
account  for  the  NHANES  survey  design  when  using 
PC-SIDE  software. 

Age  Adjusted  Totals 

This  report  presents  estimates  for  children,  adults, 
and  older  adults.  In  addition.  Appendix  D  presents 
nutrient  intake  estimates  for  age  groups  consistent 
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with  the  DRI  standards,  and  for  "Total  males," 
"Total  females,"  and  "Total  both  sexes." 

We  used  age-adjustment  to  produce  estimates  for 
children,  adults,  older  adults,  total  males,  total 
females,  and  total  both  sexes.  The  age-adjusted 
estimates  are  calculated  as  the  weighted  average  of 
estimates  for  DRI  age  groups  (or  portions  of  DRI 
age  groups)  with  the  weights  equal  to  year  2000 
population.  For  example,  in  Appendix  D  (available 
online),  each  DRI-age  group  estimate  is  calculated 
by  weighting  responses  by  NHANES  dietary  intake 
weights.  The  "total"  rows  weight  the  age  group 
estimates  by  population  weights  so  that  each 
column  in  the  tables  (Total  Persons,  Food  Stamp 
Participants,  Income-eligible  Nonparticipants,  and 
Higher-income  Nonparticipants)  is  weighted  by  the 
same  set  of  weights.  This  age  adjustment  elimi- 
nates between-group  differences  due  solely  to 
differences  in  the  age  distribution  of  the  groups. 
Similarly,  estimates  for  Children,  Adults,  and  Older 
adults  are  constructed  from  DRI  age  group  esti- 
mates and  population  weights.  Age  adjustment  is 
an  option  within  the  SUDAAN  software. 

Table  A-6  shows  the  population  distribution  used 
for  age-adjustment. 

Tests  of  Statistical  Significance 

We  tested  the  statistical  significance  of  differences 
in  means  and  proportions  between  FSP  participants 
and  each  group  of  nonparticipants  using  t-tests. 
When  multiple  outcome  categories  were  examined 
simultaneously  in  Appendix  D  tables  of  nutrient 
intake  distributions,  we  used  the  Bonferroni  adjust- 
ment to  adjust  for  multiplicity  (Lohr,  1 999).  The 
statistical  significance  of  differences  in  distributions 
(excluding  usual  nutrient  intake  distributions) 
between  FSP  participants  and  each  group  of 
nonparticipants  was  tested  using  chi-square-tests. 

Indicators  of  Statistical  Reliability 

We  tested  all  estimates  for  statistically  reliability 
according  to  recommendations  in  the  NHANES 
Analytic  Guidelines  (NCHS,  1996).  Tables  include 
indicators  of  estimates  that  are  statistically  unreli- 
able due  to  small  sample  size  or  large  coefficient  of 
variation. 


Table  A-6 —  Census  2000  population  for  DRI 
Age  Groups 


Aae  arouD 

PoDulation  (1  OOO's) 

r^DI  nrriiinc 
U\\\  dljc  yiUU|Jo 

1  -3  yrs 

11,444 

4-8  yrs 

20,209 

9-13  yrs 

20,743 

14-18  yrs 

20,144 

19-30  yrs 

46,763 

31-50  yrs 

85,270 

51-70  yrs 

49,460 

71  + 

23,583 

Other  age  groups 

2-3  year 

7,623 

51-59 

27,246 

60-70 

22,214 

Source:  Census  2000  Summary  File  (SF1). 


NHANES  recommends  flagging  estimates  as 
unreliable  if  any  of  the  following  conditions  are  met: 

1 .  Inadequate  sample  size  for  normal  approxi- 
mation. For  means  and  for  proportions  based 
on  commonly  occurring  events  (where  0.25  < 
P  <  0.75),  an  estimate  is  flagged  if  it  is  based 
on  a  cell  size  of  less  than  30  times  a  "broadly 
calculated  average  design  effect." 

2.  Large  coefficient  of  variation.  Estimates  are 
flagged  if  the  coefficient  of  variation  (ratio  of 
the  standard  error  to  the  mean  expressed  as  a 
percent)  is  greater  than  30. 

3.  Inadequate  sample  size  for  uncommon  or 
very  common  events.  For  proportions  below 
0.25  or  above  0.75,  the  criteria  for  statistical 
reliability  is  that  the  cell  size  be  sufficiently 
large  that  the  minimum  of  nP  and  n(l-P)  be 
greater  than  or  equal  to  8  times  a  broadly 
calculated  average  design  effect,  where  n  is  the 
cell  size  and  P  is  the  estimated  proportion. 

For  each  data  item,  the  design  effect  was  calculated 
for  each  table  cell  as  the  ratio  of  the  complex 
sampling  design  variance  calculated  by  SUDAAN, 
to  the  simple  random  sample  variance.  The  average 
design  effect  for  a  data  item  is  the  average  of 
estimated  design  effects  across  age  groups  (pooled 
genders)  within  a  program  participation/income 
group  (FS  participants,  income  eligible  nonpartici- 
pants, and  higher-income  nonparticipants). 
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Appendix  B 

Nutrient  Intake  Tables 


List  of  Tables 

Table  B-1 — Food  Energy  (kcal)  B-1 

Table  B-2— Vitamin  A  (meg  RAE)  B-2 

Table  B-3— Vitamin  C  (mg)  B-3 

Table  B-4— Vitamin  Be  B-4 

Table  B-5— Vitamin  B,2  B-5 

Table  B-6— Vitamin  E  (mg  AT)  B-6 

Table  B-7— Folate  (meg  DFE)  B-7 

Table  B-8— Niacin  (mg)  B-8 

Table  B-9— Riboflavin  (mg)  B-9 

Table  B- 10— Thiamin  (mg)  B-10 

Table  B-1 1— Calcium  (mg)  B-1 1 

Table  B-1 2— Iron  (mg)  B-1 2 

Table  B-1 3 — Magnesium  (mg)  B-1 3 

Table  B-1 4— Phosphorus  (mg)  B-1 4 

Table  B- 1 5— Potassium  (mg)  B-1 5 

Table  B-1 6— Sodium  (mg)  B-1 6 

Table  B- 1 7— Zinc  (mg)  B- 1 8 

Table  B-1 8— Dietary  Fiber  (g)  B-1 9 

Table  B-1 9— Dietary  Fiber  (g/1,000  kcal)  B-20 

Table  B-20— Total  Fat  (g)  B-21 

Table  B-21— Total  Fat  (%  of  energy  intake)  B-22 

Table  B-22— Saturated  Fat  (g)  B-24 

Table  B-23— Saturated  Fat  (%  of  energy  intake)  B-25 

Table  B-24— Linoleic  Acid  (g)  B-26 

Table  B-25 — Linoleic  Acid  (%  of  energy  intake)  B-27 

Table  B-26— Linolenic  Acid  (g)  B-29 

Table  B-27 — Linolenic  Acid  (%  of  energy  intake)  B-30 

Table  B-28— Protein  (g)  B-32 

Table  B-29— Protein  (g/kg  body  weight)  B-33 

Table  B-30— Protein  (%  of  energy  intake)  B-34 

Table  B-3 1— Carbohydrates  (g)  B-36 

Table  B-32— Carbohydrate  (%  of  energy  intake)  B-37 

Table  B-33— Cholesterol  (mg)  B-39 
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Table  C-3 — Distribution  of  Body  Weight  for  Food  Stamp  Participants  and  Nonparticipants 


Total  Persons 

Food  Stamp  Program 
Participants 

Income-eligible 
Nonparticipants 

Higher-income 
Nonparticipants 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Both  sexes 


All  persons 

Low  BMI  

Healthy  weight  

At  risk  of  overweight  /  overweighf 

Overweight  /  obese^  

Sample  size  

Children  (age  2-18) 

Low  BMI  

Healthy  weight  

At  risk  of  overweight  

Overweight   

Sample  size  

Adults  (age  19-59) 

Low  BMI  

Healthy  weight  

Overweight   

Obese  

Sample  size  

Older  adults  (age  60+) 

Low  BMI  

Healthy  weight  

Overweight   

Obese  

Sample  size  


All  persons 

Low  BMI  

Healthy  weight  

At  risk  of  overweight  /  overweight'' 

Overweight  /  obese^  

Sample  size  

Children  (age  2-18) 

Low  BMI  

Healthy  weight  

At  risk  of  overweight   

Overweight   

Sample  size  

Adults  (age  19-59) 

Low  BMI  

Healthy  weight  

Overweight   

Obese  

Sample  size  

Older  adults  (age  60+) 

Low  BMI  

Healthy  weight  

Overweight   

Obese   

Sample  size  


{U.  IJJ 

2.7 

(0.33) 

1 2.7 

40) 

t2.1 

16) 

41  ft 

(0  '571 

"^Q  1 

O^.  1 

(1  fi"?) 
( '  • 

41 .7 

(1  nn) 
( I'j^j 

42.2 

(0. 53) 

25.2 

27.6 

[I.  It/ 

30.3 

to  61) 

26.6 

(0.63) 

33.0 

(1.88) 

28.0 

(1.03) 

25.4 

(0.71) 

K7A 

o,yj  1  o 

1       '^1  1 

1  0,0  1  1 

3.3 

(0  25) 

4.0 

(0. 68) 

3.6 

(0  5?) 
( '^^1 

^3.1 

(0.33) 

65.9 

(0. 96) 

62.8 

(1  Q4) 

63.0 

CI  7fi) 

67.8 

{1  90) 

15.2 

(0. 56) 

14.9 

( ' ■^■jj 

16.7 

11  1Q) 
{ 1.  lit; 

14.8 

^n  74) 

15.6 

(0.72) 

18.4 

(1.68) 

16.7 

(1.29) 

14.3 

(0.86) 

10,830 

2,348 

2,489 

5,284 

2.2 

(0.17) 

2.5 

(0.56) 

t2.6 

(0.62) 

tl.9 

(0.21) 

35.2 

(0.73) 

32.8 

(2.65) 

36.1 

(1.33) 

35.0 

(0.83) 

32.5 

(0.79) 

26.5 

(1.93) 

29.3 

(1.72) 

34.2 

(0.89) 

30.2 

(0.88) 

38.1 

(2.37) 

32.0 

(1.36) 

28.8 

(1.03) 

8,438 

999 

1,592 

5,249 

1.5 

(0.26) 

1.4  u 

(0.85) 

tl.8u 

(0.65) 

1.2 

(0.27) 

28.7 

(0.89) 

25.4 

(3.77) 

29.4 

(1.94) 

28.8 

(0.97) 

39.0 

(1.04) 

36.2 

(5.20) 

37.8 

(2.18) 

39.7 

(1.14) 

30.8 

(0.86) 

37.0 

(5.70) 

30.9 

(2.13) 

30.2 

(1.02) 

4,491 

327 

935 

2,778 

Males 


2.0 

(0.17) 

2.6 

(0.44) 

t3.1 

(0.62) 

U.5 

(0.15) 

39.1 

(0.70) 

45.6 

(2.75) 

40.3 

(1.19) 

38.4 

(0.83) 

33.8 

(0.64) 

27.8 

(2.17) 

31.2 

(1.40) 

35.0 

(0.72) 

25.2 

(0.66) 

24.0 

(1.78) 

25.3 

(1.12) 

25.2 

(0.78) 

12,034 

1,765 

2,520 

6,877 

3.7 

(0.34) 

4.3 

(0.68) 

4.4 

(0.80) 

t3.4 

(0.46) 

64.4 

(1.29) 

62.5 

(2.15) 

60.0 

(2.97) 

66.5 

(1.64) 

15.3 

(0.86) 

14.8 

(1.88) 

17.4 

(2.31) 

14.7 

(0.94) 

16.5 

(0.89) 

18.3 

(2.15) 

18.2 

(1.44) 

15.4 

(1.27) 

5,465 

1,189 

1,263 

2,636 

1.5 

(0.26) 

2.1  u 

(0.80) 

3.0  u 

(1.02) 

tO.9 

(0.15) 

31.7 

(1.05) 

41.8 

(4.04) 

34.6 

(1.66) 

29.9 

(1.20) 

39.0 

(0.96) 

30.9 

(3.23) 

34.1 

(2.11) 

41.2 

(1.17) 

27.7 

(1.04) 

25.3 

(2.93) 

28.3 

(1.74) 

28.0 

(1.20) 

4,357 

432 

832 

2,805 

0.8 

(0.18) 

1.8u 

(1.29) 

1.8  u 

(0.85) 

t  0.6  u 

(0.18) 

26.6 

(1.14) 

33.6 

(5.00) 

30.7 

(2.95) 

25.5 

(1.34) 

43.3 

(1.39) 

36.7 

(5.05) 

41.7 

(3.19) 

43.7 

(1.69) 

29.2 

(1.22) 

28.0 

(5.26) 

25.8 

(3.22) 

30.2 

(1.51) 

2,212 

144 

425 

1,436 

See  footnotes  at  end  of  table. 
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Table  C-3 — Distribution  of  Body  Weight  for  Food  Stamp  Participants  and  Nonparticipants 
—  Continued 


Total  Persons 

Food  Stamp  Program 
Participants 

Income-eligible 
Nonparticipants 

Higher-income 
Nonparticipants 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Percent 

Standard 
Error 

Females 

All  persons 

Low  BMI 

2.7 

(0 

21) 

2.7 

(0 

52) 

+  2.2 

fO 

51) 

+  2.9 

(0 

29) 

Healthy  weight 

44.5 

(0 

92) 

34.9 

f2 

01) 

43.3 

(1 

54) 

46.4 

(1 

04) 

At  risk  of  overweight  /  overweight*^ 

24.7 

81) 

23.5 

f1 

85) 

24.3 

(1 

54) 

25.2 

(0 

90) 

Overweight  /  obese2  

28.1 

(0 

82) 

38.9 

(2 

42) 

30.2 

(1 

55) 

25.6 

(0 

99) 

Sample  size  

11,725 

1,909 

2,496 

6,434 

Children  (age  2—18) 

+  2.8 

Low  BMI 

2.9 

(0 

35) 

3.6  u 

(1 

09) 

2.6 

(0 

74) 

(0 

48) 

TO/ 

Healthy  weight 

67.4 

(1 

20) 

63.0 

(2 

70) 

66.6 

(2 

04) 

69.1 

(1 

35) 

At  risk  of  overweight 

15.2 

(0 

64) 

14.9 

(1 

69) 

15.8 

(1 

37) 

14.9 

fO 

87) 

Overweight   

14.6 

(0 

85) 

18.5 

(2 

25) 

15.0 

(1 

82) 

13.1 

(0 

93) 

Sample  size  

5,365 

1,159 

1,226 

2,648 

Adults  (age  19-59) 

+  2.2  u 

Low  BMI  

2.8 

(0 

32) 

2.8 

(0 

83) 

(0 

84) 

+  3.2 

(0 

43) 

Healthy  weight  

38.7 

(1 

14) 

26.9 

(2 

60) 

37.4 

(1 

97) 

40.9 

(1 

44) 

Overweight   

25.7 

(1 

12) 

23.7 

(2 

28) 

24.8 

(2 

26) 

26.4 

(1 

20) 

Obese   

32.7 

(1 

09) 

46.6 

(2 

87) 

35.6 

(1 

90) 

29.6 

(1 

41) 

Sample  size  

4,081 

567 

760 

2,444 

Older  adults  (age  60+) 

Low  BMI  

1.9 

(0 

43) 

1.2  u 

(1 

17) 

tl.6u 

(0 

77) 

+  1.8 

(0 

46) 

Healthy  weight  

30.4 

(1 

31) 

20.4 

(4 

67) 

29.2 

(2 

69) 

31.7 

(1 

34) 

Overweight   

35.7 

(1 

34) 

35.6 

(6 

26) 

35.3 

(3 

26) 

36.3 

(1 

53) 

Obese   

32.0 

(1 

10) 

42.9 

(6 

99) 

33.9 

(2 

99) 

30.2 

(1 

31) 

Sample  size  

2,279 

183 

510 

1,342 

Notes:  Significant  differences  in  distributions  are  noted  by  +•  Differences  are  tested  in  comparison  to  FSP  participants  using  chi-square  tests, 
u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 
Category  includes  children  at  risk  of  overweight  and  overweight  adults. 


1 


2  Category  includes  overweight  children  and  obese  adults. 

For  children,  low  BMI  is  defined  by  BMI-for-age  less  than  the  5th  percentile  of  the  CDC  BMI-for-age  growth  chart;  healthy  weight  is  defined  by 
BMI-for-age  between  the  5th  and  85th  percentiles;  overweight  is  defined  by  BMI-for-age  between  the  85th  and  95th  percentiles;  and  obese  is 
defined  by  BMI-for-age  above  the  95th  percentile  of  the  BMI-for-age  growth  chart. 

For  adults,  low  BMI  is  defined  as  BMI  <  18.5;  healthy  weight  is  defined  by  18.5  <.  BMI  <  25;  overweight  is  defined  by  25  <  BMI  <  30;  and 
obese  is  defined  by  BMI  <30. 

Source:  NHANES  1999-2004  persons  with  complete  dietary  recalls.  Excludes  pregnant  and  breastfeeding  women  and  infants.  'Total  Persons' 
includes  persons  with  missing  food  stamp  participation  or  income.  Percents  are  age  adjusted  to  account  for  different  age  distributions 
of  Food  Stamp  participants  and  nonparticipants 
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Table  C-8 — Food  Choices  Within  Food  Groups 


All  Persons 

Children  (age  1-18) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size   

25,170 

4,020 

5,370 

13,934 

11,878 

2,644 

2,738 

5,727 

Grains  

76.7 

71.7 

74.9 

'"77.8 

80.9 

77.0 

77.6 

*"82.8 

Types  of  grains, 

among  those  eating  any 

"32.1 

Whole  grains  

27.8 

19.0 

20.0 

"'30.9 

28.5 

22.3 

24.0 

Not  whole  grain  

94.8 

94.7 

*96.6 

94.4 

94.8 

96.1 

95.3 

*94.1 

Bread   

33.6 

33.7 

33.5 

33.7 

26.8 

25.8 

29.2 

26.4 

Rolls   

8.1 

6.5 

7.0 

'8.5 

6.8 

7.3 

7.8 

6.4 

English  muffin   

1.5 

0.4  u 

0.3 

"*1.9 

0.5 

0.0  u 

0.0  u 

""0.8 

Bagels   

5.5 

3.1 

2.9 

*"6.2 

5.2 

3.4 

3.3 

5.7 

Biscuits,  scones,  croissants 

5.7 

8.7 

"  5.1 

*'  5.5 

4.0 

3.4 

4.0 

4.2 

Muffins  

3.2 

1.3 

2.2 

**"3.6 

2.3 

1.9 

2.6 

2.4 

Corn  bread   

3.6 

4.9 

4.5 

*3.2 

2.2 

3.2 

2.2 

*  1.9 

Corn  tortillas   

4.1 

5.1 

"8.5 

*2.9 

3.6 

3.9 

"7.5 

*2.2 

Flour  tortillas   

5.8 

6.6 

8.8 

5.1 

4.7 

5.4 

7.0 

3.8 

Taco  shells   

2.0 

1.9 

2.6 

1.7 

1.6 

2.3 

3.0 

"1.0 

Crackers   

17.8 

15.2 

17.6 

'  18.7 

19.3 

16.0 

13.1 

""22.2 

Breakfast/granola  bar  

3.7 

1.4 

1.9 

"4.5 

4.9 

1.6  u 

3.3 

"*6.2 

Pancakes,  waffles,  French  toast 

7.9 

5.6 

6.8 

*"8.8 

12.0 

7.8 

8.9 

"'14.5 

Cold  cereal   

33.7 

29.6 

28.8 

""35.1 

51.0 

52.3 

49.4 

51.4 

Hot  cereal   

7.8 

8.2 

7.8 

7.7 

5.1 

6.1 

*4.0 

5.2 

Rice   

13.4 

16.5 

17.0 

"11.9 

10.8 

13.3 

13.3 

9.6 

Pasta   

6.2 

5.3 

5.7 

6.4 

6.4 

5.0 

5.9 

6.6 

Vegetables   

67.2 

58.7 

63.4 

'**68.7 

59.2 

60.6 

58.8 

58.6 

Types  of  vegetables. 

among  tfiose  eating  any 

*"42.1 

Raw  vegetables  

39.5 

27.9 

33.7 

28.1 

21.9 

26.4 

"  30.7 

Raw  lettuce/greens   

4.4 

2.8 

4.3 

"4.3 

3.2 

3.1 

4.1 

2.9 

Raw  carrots   

4,6 

2.2 

3.4 

'*"5.4 

6.9 

3.4 

5.6 

"'9.0 

Raw  tomatoes   

7.2 

5.6 

7.6 

7.2 

4.1 

2.9 

4.6 

3.8 

Raw  cabbage/coleslaw   

3.0 

2.6 

3.2 

2.9 

0.8 

0.6 

1.3  u 

0.8 

Other  raw  (high  nutrients) 

3.2 

2.7 

2.9 

3.2 

2.1 

2.4 

1.6 

2.1 

Other  raw  (low  nutrients)   

6.8 

6.8 

6.5 

6.8 

5.3 

4.9 

5.6 

5.0 

Salads  (w/greens)   

21.4 

11.4 

*  14.9 

"*23.7 

12.2 

9.3 

10.4 

'13.5 

Cooked  vegetables,  excluding 

potatoes  

51.7 

51.6 

55.3 

51.2 

45.3 

47.7 

47.0 

43.7 

Cooked  green  beans   

9.0 

11.0 

9.1 

'8.6 

8.7 

11.1 

6.4 

8.7 

Cooked  corn   

9.8 

11.6 

10.1 

9.4 

11.3 

15.3 

*  11.2 

"  10.0 

Cooked  peas   

2.6 

2.6 

3.0 

2.5 

2.6 

3.2 

2.1 

2.6 

Cooked  can-ots   

4.1 

3.6 

4.2 

4.1 

3.6 

4.4 

2.9 

3.7 

Cooked  broccoli   

5.3 

4.1 

5.1 

5.5 

4.4 

5.2 

3.5 

4.6 

Cooked  tomatoes   

14.2 

12.3 

*  15.5 

14.5 

11.8 

8.0 

"*14.6 

"11.6 

Cooked  mixed   

4.3 

3.1 

*5.5 

4.1 

3.3 

3.5 

4.6 

2.7 

Cooked  starchy   

0.5 

1.3 

0.9 

0.4 

0.2 

0.2  u 

0.6  u 

0.1  u 

Other  cooked  deep  yellow  

1.9 

1.7 

2.6 

1.8 

1.1 

1.0  u 

1.7 

1.0 

Other  cooked  dark  green  

2.8 

4.2 

*2.8 

*2.7 

1.5 

1.7 

1.8 

1.2 

Other  cooked  (high  nutrients)  .. 

5.0 

3.0 

'5.0 

""5.1 

2.9 

3.2 

3.5 

2.6 

Other  cooked  (low  nutrients)  1  .... 

9.3 

8.7 

9.1 

9.8 

4.2 

3.2 

5.6 

4.3 

Other  fried   

2.4 

2.4 

2.6 

2.3 

1.1 

1.0  u 

1.0 

1.2 

Cooked  potatoes   

50.3 

55.0 

52.3 

"  49.4 

58.2 

60.6 

59.6 

57.3 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


Adults  (age  19-59) 

Older  Adults  (age  60-t-) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

inCOmc- 

eiigiDie 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

nigner- 
income 
Nonpartic. 

Sample  size   

8,570 

1 ,022 

1 ,629 

5,313 

4,722 

354 

1 ,003 

2,894 

Grains  

71.3 

66.1 

69.5 

"  72.2 

88.5 

83.1 

88.5 

'89.1 

Types  of  grains, 
among  those  eating  any 

Whole  grains  

24.8 

15.4 

15.9 

'**27.5 

37.2 

26.3 

27.2 

"'40.9 

Not  whole  grain  

94.6 

93.7 

"  97.3 

94.2 

95.6 

96.3  u 

96.4 

95.5 

Bread   

32.3 

33.4 

31.3 

32.5 

48.8 

47.1 

48.3 

49.1 

Rolls   

8.4 

6.4 

6.4 

8.9 

9.3 

5.4 

7,7 

"  10.6 

English  muffin   

1.6 

0.5  u 

0.2  u 

*"  1 .9 

2.7 

1.0  u 

0.8  u 

3.3 

Bagels   

6.2 

2.9 

3.4 

""7.0 

3.5 

3.8  u 

0.3  u 

4.3 

Biscuits,  scones,  croissants 

6.1 

10.4 

"4.7 

'5.9 

7.1 

11.6 

8.0 

6.5 

Muffins  

3.3 

1.1  u 

2.0 

'"3.8 

4.0 

1.3u 

1-8 

*"4.5 

Cornbread   

3.6 

6.2 

3.2 

3.4 

5.7 

3.1 

11.9 

4.7 

Corn  tortillas   

5.1 

6.0 

10.4 

3.9 

1 .3 

3.6  u 

3.5 

0.5 

Flour  tortillas   

7.3 

7.9 

11.2 

6.5 

2.3 

4.0  u 

3.6 

2.1 

Taco  shells   

2.5 

2.0  u 

3.1 

2.3 

0.7 

1.0  u 

0.6  u 

0.7 

Crackers   

15.9 

12.3 

"  19.2 

16.0 

22.2 

24.5 

19.5 

22.8 

Breakfast/granola  bar  

3.7 

1 .4  u 

1 .7 

4.4 

1 .8 

0.9  u 

0.5  u 

2.0 

Pancakes,  waffles,  French  toast 

6.7 

5.4 

6.6 

6.9 

5.5 

3.0  u 

A  A 

4.4 

c  o 
D.O 

Cold  cereal   

25.9 

21.6 

18.7 

27.6 

33.5 

21.1 

30.2 

35.2 

Hot  cereal   

6.6 

5.9 

6.3 

6.7 

15.9 

19.8 

17.9 

14.9 

Rice   

15.4 

18.4 

19.6 

13.7 

10. y 

-ICO 

10.2 

14. U 

y.4 

Pasta   

6.6 

5.6 

6.6 

6.8 

A  C 
4.0 

4.y 

2.y 

A  Q 

Vegetables   

69.1 

58.3 

*64.1 

"71.6 

73.1 

56.9 

"  67.6 

"'74.6 

Types  of  vegetables, 
among  those  eating  any 

Raw  vegetables  

41.8 

28.9 

34.2 

"44.8 

49.4 

33.8 

42.8 

"'50.7 

Raw  lettuce/greens   

5.4 

3.0 

4.7 

"5.5 

2.8 

1.6  u 

3.4 

2.4 

Raw  carrots   

4.2 

2.1 

3.0 

'4.6 

2.6 

0.8  u 

1.3  u 

"2.8 

Raw  tomatoes   

8.0 

6.7 

8.6 

7.9 

9.6 

6.4  u 

8.8 

10.2 

Raw  cabbage/coleslaw   

3.1 

3.9 

2.4 

3.1 

5.8 

0.9  u 

***8.2 

*"5.4 

Other  raw  (high  nutrients) 

3.9 

3.5 

3.8 

3.9 

2.4 

0.3  u 

'2.1 

'"2.4 

Other  raw  (low  nutrients)   

7.2 

6.9 

7.0 

7.4 

7.5 

9.7 

6.2 

7.4 

Salads  (w/greens)   

23.4 

11.2 

15.1 

"26.5 

28.9 

16.0 

20.9 

*30.2 

Cooked  vegetables,  excluding 
potatoes  

52.4 

50.5 

57.7 

52.1 

59.3 

61.8 

59.7 

59.8 

Cooked  green  beans   

7.7 

10.4 

8.7 

7.2 

13.8 

13.1 

14.6 

12.9 

Cooked  corn   

9.2 

11.1 

9.8 

9.0 

9.3 

7.4 

9.4 

9.6 

Cooked  peas   

2.3 

1.8 

2.8 

2.1 

4.0 

4.6  u 

4.9 

3.9 

Cooked  carrots   

4.0 

2.6  u 

4.2 

4.2 

5.1 

6.0  u 

6.1 

4.5 

Cooked  broccoli   

5.4 

3.5 

5.5 

5.7 

6.2 

4.6  u 

6.1 

6.2 

Cooked  tomatoes   

17.4 

14.6 

*19.2 

17.8 

7.2 

11.2 

5.1 

7.4 

Cooked  mixed   

4.2 

2.4 

**6,0 

4.1 

6.1 

5.1  u 

5.1 

6.5 

Cooked  starchy   

0.7 

1.7  u 

1.2  u 

0.5  u 

0.5 

1.5  u 

0.6  u 

0.4  u 

Other  cooked  deep  yellow  

1.8 

1.7 

2.5 

1.7 

3.6 

3.0  u 

4.2 

3.6 

Other  cooked  dark  green  

2.8 

4.0 

2.5 

2.8 

4.8 

9.0 

5.4 

4.5 

Other  cooked  (high  nutrients)  "1  .. 

5.3 

3.1 

4.7 

"'5.7 

7.4 

2.3  u 

*  7.9 

"7.3 

Other  cooked  (low  nutrients)  .... 

10.6 

8.2 

9.2 

11.4 

13.2 

19.4 

14.0 

12.9 

Other  fried   

3.0 

2.8  u 

3.3 

2.9 

2.2 

3.0  u 

2.8  u 

2.0 

Cooked  potatoes   

48.8 

55.8 

50.1 

'47.8 

43.3 

43.5 

48.7 

42.3 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


Cooked  potatoes-not  fried  . 
Cool<ed  potatoes-fried   

Vegetable  juice   

Fruit  and  100%  fruit  juice  . 

Types  of  fruit, 

among  those  eating  any 

Any  whole  fruit  

Fresh  fruit   

Fresh  orange   

Fresh  other  citrus   

Fresh  apple   

Fresh  banana   

Fresh  melon   

Fresh  watermelon   

Fresh  grapes   

Fresh  peach/nectarine  

Fresh  pear   

Fresh  berries   

Other  fresh  fruit   

Avocado/guacamole   

Lemon/lime  -  any  form  

Canned  or  frozen  fruit,  total  

Canned  or  frozen  in  syrup   

Canned  or  frozen,  no  syrup  ... 

Applesauce, canned/frozen 

apples  

Canned/frozen  peaches   

Canned/frozen  pineapple  ... 

Other  canned/frozen   

100%  Fruit  juice  

Non-citrus  juice   

Citrus  juice   

Dried  fruit   

Milk  &  milk  products   

Types  of  milk, 

among  tliose  eating  any 

Cow's  milk,  total  

Unflavored  white  milk,  total .... 

Unflavored  whole  milk,   

Unflavored  non-whole,  total  . 

2%  milk,  unflavored   

1%  milk,  unflavored   

Skim  milk,  unflavored   

Unflavored,  fat  not  specified 

Flavored  milk,  total   


All  Persons 

Children  (age  1-18) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

23.0 

27.3 

24.2 

22.3 

19.2 

20.8 

21.6 

17.7 

30.0 

31.7 

30.8 

29.4 

42.1 

43.0 

42.1 

42.2 

1.4 

1.4 

1.1 

1.4 

0.2 

0.2  u 

0.4  u 

0.2 

53.8 

45.4 

"49.9 

*"55.5 

57.8 

55.7 

55.0 

59.1 

/  u.o 

UQ.  1 

*  71 

DO.U 

Oo.O 

DO.O 

62.8 

55.0 

*62.5 

"  64.1 

56.5 

53.3 

53.2 

59.5 

7.0 

6.6 

*  9.0 

6.4 

7 

ft  Q 

19  fi 

0.0 

2.3 

1 .4 

2.2 

OA 

n  ft 

U.D 

n  Q  II 

n  ft 

17.0 

12.1 

**  1fi  ft 

*"17  Q 

1  ft  4 

1R  R 

99  n 

23.3 

21 .1 

99  S 

9"^  A 

14  ft 

14  7 

1K  9 

14  R 
1  *t.D 

6.3 

4.0 

5.6 

6.6 

4.6 

5.8 

1.9 

5.0 

A  A 

A  1 

T  ft 

'X  ft 

'X  n 
o.u 

7  9 

ft  1 

Q  A 

ft  & 

K  Q 

0.0 

*^  inn 
1  u.u 

A.  ft 

A  A 

A 

^  9 

o.z 

O  A 

'5  ft 

2.6 

1.9 

3.8 

2.6 

1 .7 

1  '\ 

1  .o 

IC..LI 

1  R 
1 .0 

7.2 

2.2 

*3.8 

*"8.8 

6.4 

2.1 

1.8 

"*8.8 

6.8 

5.5 

5.5 

7.2 

5.7 

4.8 

4.3 

6.5 

2.9 

2.2 

3.4 

2.9 

1.4 

0.7 

*  2.1 

1.3 

2.3 

1.6 

2.6 

2.3 

1.0 

0.6 

1.8 

0.8 

10.9 

11.9 

9.3 

11.3 

14.4 

14.6 

14.0 

14.3 

7.5 

9.0 

6.6 

7.6 

9.0 

9.5 

9.2 

8.4 

3.8 

3.2 

3.2 

4.1 

5.5 

5.2 

4.8 

6.0 

3.1 

2.6 

2.9 

3.4 

5.0 

2.9 

*6.0 

"*  5.2 

2.2 

3.0 

'1.4 

2.3 

2.8 

3.1 

2.1 

2.8 

1.7 

2.0 

1.4 

1.7 

2.3 

4.0  u 

2.0 

2.1 

4.6 

4.7 

4.1 

4.9 

5.3 

5.2 

4.2 

5.4 

52.3 

56.0 

*48.7 

52.0 

62.6 

67.4 

63.9 

*'  60.0 

19.1 

25.3 

*  18.6 

"  18.2 

33.9 

36.0 

34.9 

32.5 

36.8 

35.3 

33.3 

37.2 

34.2 

38.2 

34.4 

"  32.5 

4.1 

3.0 

3.7 

4.2 

1.6 

0.4  u 

*  1.4 

"1.8 

64.5 

59.3 

59.4 

*"66.4 

79.0 

78.7 

74.4 

80.7 

53.4 

50.8 

49.7 

*54.8 

72.5 

73.4 

69.1 

73.4 

49.8 

47.2 

45.5 

'*  51.3 

65.2 

65.3 

60.8 

66.5 

24.5 

45.5 

'"33.2 

**"19.5 

34.1 

54.0 

"'40.4 

*"26.3 

33.6 

19.3 

'*  24.8 

*"38.3 

37.3 

20.9 

"  28.8 

"'45.0 

28.7 

22.9 

27.7 

'*  30.3 

32.0 

21.6 

"31.2 

'"35.5 

9.4 

3.8 

6.2 

*"10.9 

8.8 

2.6 

*5.7 

"11.3 

15.0 

6.1 

8.5 

""17.6 

8.6 

3.8 

2.7 

"'11.6 

1.9 

3.2 

2.7 

'1.4 

3.5 

5.6 

4.5 

'2.6 

7.3 

7.0 

8.1 

7.2 

17.5 

18.1 

19.4 

16.9 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


Adults  (age  19-59) 

Older  Adults  (age  60+) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Cooked  potatoes-not  fried   

22.1 

29.1 

*22.0 

'21.9 

31 .8 

30.8 

35.5 

31 .2 

Cooked  potatoes-fried   

29.4 

31.6 

30.4 

28.4 

13.0 

14.4 

15.2 

12.6 

Vegetable  juice   

1.3 

2.0 

1.2  u 

1.2 

1  9  II 
1  u 

9^11 

'  Q 

Fruit  and  100%  fruit  juice   

47.2 

oo.^ 

**  44  R 

t*T.U 

'"*4ft  ft 

70.3 

54.2 

59.9 

73.3 

Types  of  fruit, 

among  those  eating  any 

Any  whole  fruit  

R4  ft 

70  Q 

7n  1 

80.9 

76.8 

80.0 

81.2 

Fresh  fruit   

UO-t 

'F,'^  1 

"  64  2 

70.9 

68.9 

68.7 

71.3 

Fresh  orange   

6.5 

5.8 

7.8 

6.3 

7.7 

5.4  u 

7.6 

7.9 

Fresh  other  citrus   

2.5 

1 .6  u 

3.0 

2.5 

4.0 

2.0  u 

Z.I 

4.0 

Fresh  apple   

16.3 

9.3 

*  17.6 

16.4 

15.4 

11.7 

14.5 

16.4 

Fresh  banana   

24.0 

19.3 

23.6 

24.5 

33.9 

36.9 

28.2 

33.9 

Fresh  melon   

5.9 

3.3  u 

6.1 

6.0 

10.4 

4.0  u 

9.7 

11.1 

Fresh  watermelon   

4.4 

5.1 

4.2 

4.2 

7.4  u 

5.0  u 

3.8 

Fresh  grapes   

8.8 

7.3 

10.0 

8.8 

9.8 

9.4 

5.6 

10.9 

Fresh  peach/nectarine  

5.2 

4.9 

4.2 

5.6 

6.1 

4.9  u 

8.6 

*  5.9 

Fresh  pear   

9  Q 

9  <^  II 

4  n 

9  7 

3.4 

1.2  u 

4.7 

*3.6 

Fresh  berries   

7  7 

9  n  11 

**  ^  ^ 

*"q  n 

7.0 

2.9  u 

3.2 

*  8.2 

7.0 

5.3 

6.3 

7.4 

7.8 

6.7  u 

4.8 

8.0 

Avocado/guacamole 

4.1 

O.  1 

4.6 

4.2 

1 .0 

1 .0  U 

1  11 

1  9 
1 

Lemon/lime  -  any  form  

o.  1 

1^11 
1  .o  U 

~  T  9 

1  Q 

4  0  11 

1  R  li 

1  6 

uanneo  or  irozen  iruit,  total  

7 

Q  Q 

7  7 

17.4 

14.4 

15.0 

18.6 

Canned  or  frozen  in  syrup   

5.3 

8.4 

4.5 

5.5 

12.2 

10.4 

10.2 

13.2 

Canned  or  frozen  no  syrup 

2.3 

1.7  u 

1.6 

2.5 

6.1 

5.4 

5.9 

6.3 

Applesauce, canned/frozen 

apples                             .  . 

1.8 

2.1  u 

0.5  u 

2.1 

4  Q 

4.1  u 

6.2 

4.8 

Canned/frozen  peaches   

1.2 

3.5 

■■0.7  u 

1.0 

o.u 

1  4  1 1 

1  .H  U 

9  4 

ft 

Canned/frozen  pineapple   

1.2 

1.4  u 

0.8  u 

1.3 

9 

0.6  u 

2.3  u 

"2.4 

Other  canned/frozen   

3.7 

2.9  u 

3.8 

4.0 

R  7 
D.  f 

o.o 

7  1 

100%  Fruit  juice  

48.4 

53.1 

44.1 

48.4 

49.3 

48.0 

41 .0 

51 .4 

Non-citrus  juice   

14.8 

24.8 

*  13.4 

**  14.0 

1  u.  0 

10.4 

10.6 

10.4 

Citrus  juice   

36.4 

33.0 

32.8 

37.2 

42.2 

38.9 

33.6 

44.3 

Dried  fruit   

4.5 

4.3  u 

4.6  u 

4.5 

6.6 

Z.Z  u 

4.0 

1.0 

IVIilk  &  milk  products 

56.6 

49.3 

51.2 

58.9 

68.8 

63.1 

63.9 

'  70.2 

Types  of  milk, 

among  those  eating  any 

43.3 

40.0 

39.7 

45.0 

58.0 

52.6 

53.8 

59.2 

Unflavored  white  milk,  total  

40.8 

37.4 

36.5 

*42.4 

56.9 

52.0 

52.4 

58.2 

Unflavored  whole  milk,   

22.2 

44.4 

"31.2 

'"I8.I 

17.2 

36.3 

28.6 

'"13.6 

28.5 

15.7 

20.1 

'"32.2 

45.4 

28.8 

34.7 

""49.2 

2%  milk,  unflavored   

26.5 

21.8 

25.2 

27.4 

31.3 

28.6 

31.3 

31.7 

1%  milk,  unflavored   

8.6 

4.1 

6.0 

'  9.5 

13.5 

4.7 

8.1 

'15.1 

Skim  milk,  unflavored   

15.9 

5.2 

9.1 

*"'18.3 

22.4 

12.4 

15.2 

"*24.8 

Unflavored,  fat  not  specified 

1.3 

1.7  u 

1.9 

1.0 

1.4 

4.6 

2.4 

*0.9 

Flavored  milk,  total   

4.1 

3.8 

4.6 

4.2 

2.0 

0.5  u 

'2.3 

"  2.0 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


All  Persons 

Children  (age  1-18) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 

1  itJ 

Program 
Partic 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic 

Flavored,  whole  milk  

3.7 

3.7 

5.6 

3.3 

7.1 

6.8 

8.5 

6.9 

Flavored  non-w^hole,  total   

4.0 

3.4 

4.1 

4.2 

7.3 

6.6 

8.0 

7.3 
3.4 

2%  milk,  flavored   

2.0 

1.3 

2.0 

2.0 

3.9 

4.5 

5.2 

1%  milk,  flavored   

1.0 

0.6  u 

1.4 

1.1 

2.0 

1.1 
1.0  u 

2.0 

"2.2 

Skim  milk,  flavored   

Flavored,  fat  not  specified   

Soymilk   

1.0 

1.4 

0.7  u 

1.1 

1.5 

0.7  u 

1.8 

3.0 

3.8 

3.5 

2.8 

8.2 

9.8 

10.3 

7.2 

1.6 

0.8 

0.8 

» 

1.9 

0.4 

0.5  u 

0.4  u 

0.5 

Dry  or  evaporated  milk   

3.7 

2.9 

4.3 

3.7 

3.1 

2.0 

"4.3 

3.1 

Yogurt   

7.0 

3.6 

4.1 

7.9 

6.8 

3.1 

4.5 

"*8.4 

Cheese   

IVIeat  and  meat  alternates 

Types  of  meat, 

among  those  eating  any 

Beef   

32.3 

27.4 

27.9 

"  33.6 

26.0 

22.9 

24.1 

'27.3 

68.0 
14.7 

67.1 
13.8 

69.4 
15.4 

67.6 
14.4 

61.3 
14.2 

60.4 
14.4 

64.4 
15.8 

59.8 
12.8 

Ground  beef   

5.8 

6.1 

6.1 

5.5 

6.0 

6.6 

6.8 

5.6 

Pork   

Ham   

Lamb  and  misc.  meats   

Chicken   

Turkey   

Organ  meats   

Hot  dogs   

Cold  cuts   

Fish   

Shellfish   

Bacon/sausage   

Eggs   

Beans   

Soy  products   

Protein/meal  enhancement   

Kli  iff. 

Seeds   

IVIixed  dishes   

10.5 

12.7 

11.8 

"9.7 

8.3 

10.1 

8.4 

7.8 

2.6 

2.6 

2.1 

2.6 

2.2 

3.5 

2.7 

1.7 

1.3 

1.7 

1.9 

1.1 

1.0 

I.Ou 

2.0  u 

0.8 

34.8 

39.6 

*32.4 

*34.5 

41.6 

46.0 

*39.0 

41.8 

2.3 

2.5 

1.8 

2.4 

1.9 

1.8 

1.3 

1.7 

0.6 

0.7 

0.7 

0.5 

0.3 

0.3  u 

0.2  u 

0.2  u 

2.9 

2.0 

*3.8 

2.9 

6.1 

5.7 

7.0 

5.9 
"5.4 

4.4 

3.8 

5.1 

4.5 

4.9 

3.4 

5.0 

9.0 

7.3 

8.9 

9.1 

7.0 

7.0 

6.8 

7.2 

4.8 

4.3 

3.8 

4.9 

2.8 

3.2 

2.8 

3.0 

14.0 

14.3 

12.4 

14.3 

12.4 

14.6 

*9.8 

12.9 

21.9 

25.8 

25.1 

"20.6 

19.1 

21.7 

22.3 

*  16.9 

8.4 

10.8 

12.3 

*'  7.1 

6.5 

8.1 

11.0 

"4.2 

7.0 

5.9 

6.5 

7.3 

5.6 

5.2 

5.1 

5.9 

1 .2 

0.4  u 

1.3 

*  1.3 

0.6 

0.0  u 

1.3  u 

"0.6 

3.8 

2.6 

2.5 

4.3 

1.0 

0.4  u 

0.8  u 

*1.1 

o  o 

y.o 

4.1 

7.2 

11.0 

4.4 

2.0 

5.4 

'"5.0 

A  "7 
4./ 

3.0 

4.1 

"  5.1 

3.7 

2.5 

2.9 

4.3 

1 .4 

1 .2 

1.0 

1.6 

1.3 

1.0 

1.1 

1.5 

81.6 

78.2 

78.9 

"'82.7 

86.2 

86.2 

84.4 

86.8 

Types  of  mixed  dishes, 

among  those  eating  any 

Tomato  sauce  &  meat  (no  pasta) 

1.7 

2.1 

1.6 

1.7 

2.1 

2.4 

2.5 

1.9 

Chili  con  carne   

Meat  mixtures  w/  red  meat 
Meat  mixtures  W/  chicken/turkey 

Meat  mixtures  W/  fish   

Hamburgers/cheeseburgers 
Other  sandwiches   

Hot  dogs   

Luncheon  meat  

Beef,pork,ham   

Chicken.turkey  

Cheese  (no  meat)  

Fish  

Peanut  butter  

Breakfast  sandwiches  

1.8 

2.8 

1.6 

1.8 

1.2 

1.7  u 

1.0 

1.2 

7.6 

9.4 

8.2 

*7.1 

5.0 

6.0 

6.1 

*4.3 

5.8 

5.1 

6.3 

5.7 

4.2 

4.8 

4.1 

3.6 

1.4 

0.9 

1.7 

1.4 

0.9 

0.6 

1.7 

0.8 
17.2 

15.7 

15.4 

15.7 

15.5 

17.3 

17.9 

16.8 

50.6 

48.7 

47.5 

51.8 

48.2 

47.8 

44.5 

49.6 

5.1 

5.4 

4.7 

5.2 

7.7 

8.4 

7.6 

7.2 

15.9 

15.7 

13.9 

16.3 

14.8 

16.3 

13.3 

14.6 

4.2 

2.6 

3.9 

*"4.5 

2.3 

2.3 

2.0 

2.5 

5.4 

3.0 

"5.2 

""5.9 

4.7 

4.5 

5.0 

4.9 

2.8 

2.1 

2.9 

2.9 

3.8 

3.0 

4.4 
2.4 

3.9 
1.6 

2.8 

2.4 

2.7 

2.8 

1.7 

1.0 

4.6 

4.7 

4.2 

5.0 

8.1 

6.7 

6.9 

*9.2 

5.1 

6.0 

4.7 

5.0 

3.4 

5.7 

*2.6 

3.1 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


Adults  (age  19-59) 

Older  Adults  (age  60+) 

Percent  of  persons  consuming  on  the  intake  day 

Tntal 

Food 
Stamp 
r  rugrdfn 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic, 

Higher- 
income 
Nonpartic. 

Flavored,  whole  milk  

2.9 

3.3 

5.5 

2.3 

1.0 

0.2  u 

1.5  u 

0.9 

Flavored  non-whole,  total   

3.3 

2.8  u 

3.1 

3.6 

1.4 

0.1  u 

*  1.4  u 

"1.7 

2%  milk,  flavored   

1.5 

0.2  u 

*  1.0 

*"l.8 

0.6 

0.1  u 

0.7  u 

*0.6u 

1%  milk,  flavored   

0.7 

0.6  u 

1.4  u 

0.8 

0.4 

0.0 

0.2  u 

'  0.5  u 

Skim  milk,  flavored   

1.0 

2.0  u 

0.7  u 

0.9 

0.5 

0.0 

0.5  u 

'  0.6 

Flavored,  fat  not  specified   

1.3 

1.9 

1.2 

1.5 

0.5 

0.6  u 

0.8  u 

0.4  u 

Soymilk   

1.8 

0.7  u 

0.5  u 

2.2 

2.5 

1.5  u 

2.2 

2.7 

Dry  or  evaporated  milk   

3.6 

1.8 

'3.8 

"3.7 

4.8 

8.0 

6.1 

4.4 

Yogurt   

7.3 

4.1 

4.1 

"'8.0 

6.1 

2.6  u 

3.5 

"6.7 

Cheese   

36.3 

31.9 

31.0 

37.4 

28.5 

18.2 

23.2 

"  30.2 

Meat  and  meat  alternates 

69.1 

68.3 

69.8 

69.0 

74.7 

Types  of  meat, 

among  those  eating  any 

Beef   

15.2 

15.3 

15.4 

15.3 

13,9 

7.7 

*  14.6 

"  13.6 

Ground  beef   

6.1 

6.9 

6.0 

5.8 

4  R 

*T.O 

9  7  11 

4.6 

Pork   

11.8 

13.3 

14.1 

10,8 

9.2 

14.6 

'  9.2 

9.0 

Ham   

2.3 

2.4 

1.4 

2.4 

4.4 

1.8  u 

3.2 

4.9 

Lamb  and  misc.  meats   

1.4 

1.7 

1.9 

1.3 

1.6 

2.6  u 

1.8 

1.1 

Chicken   

34.4 

40.7 

"31.6 

*33.8 

25.4 

25.3 

24.9 

25.0 

Turkey   

2.3 

2.4 

1.4 

2.5 

3.0 

3.9 

3.6 

3.0 

Organ  meats   

0.6 

0.9  u 

0.8  u 

0.5 

0.9 

0.8  u 

1.0  u 

1.0 

Hot  dogs   

1.8 

0.5  u 

'2.8 

"  2,0 

1,5 

1.2  u 

2.3 

1.4 

Cold  cuts   

4.2 

3.5 

4.9 

4.2 

4.2 

5.5  u 

5.6 

3.9 

Fish   

9.4 

7.5 

9.0 

9.4 

11.2 

7.0 

*  11.6 

"11.5 

Shellfish   

5.8 

5.3 

4.4 

5.8 

4.5 

2.6  u 

3.7 

4.7 

Bacon/sausage   

13.5 

13.0 

11.9 

13.8 

18,1 

18.5 

18.2 

18.2 

Eqqs   

21.4 

24.4 

24.8 

20.4 

28,2 

37.4 

30.8 

*  27.5 

Beans   

9.3 

11.2 

12.2 

8.4 

8,4 

13.3 

14.6 

"7.0 

Baked/refried  beans   

8.2 

7.4 

7.3 

8.5 

5.2 

1.6 

*  5.5 

"*5.4 

Soy  products   

1.4 

0.7  u 

1.1 

1.7 

1.1 

0.0 

*  1.7  u 

"'1.1 

Protein/meal  enhancement 

4.8 

3.5 

3.2 

5.3 

5.0 

2.8  u 

2.9 

'5.5 

Nuts   

11.0 

4.6 

*8.2 

'"12.3 

14.2 

5.3 

7.1 

*"16.1 

Peanut/almond  butter   

4.1 

2.2  u 

3.7 

"4.5 

8.0 

7.0  u 

7.0 

8.4 

Seeds   

1.7 

1.5  u 

1.2 

1.9 

0.8 

0.7  u 

0.2  u 

1.0 

Mixed  dishes   

81.1 

75.8 

78.3 

"  82.3 

7"^  Q 

71  Q 

77 

Types  of  mixed  dishes, 
among  those  eating  any 

Tomato  sauce  &  meat  (no  pasta) 

1.5 

2.2 

1.5  u 

1.4 

2.0 

1.7u 

0.7  u 

2.2 

Chili  con  came   

2.0 

3.3 

1.6 

2.1 

2.1 

2.6  u 

2.6 

1.9 

Meat  mixtures  w/  red  meat 

7.6 

8.8 

8.2 

7.1 

11.4 

16.5 

10.8 

11.6 

Meat  mixtures  W/  chicken/turkey 

6.2 

4.5 

7.1 

6.3 

6.7 

7.7 

7.2 

6.9 

Meat  mixtures  W/  fish   

1.4 

0.9  u 

1.7 

1,5 

1.8 

1.4  u 

1.7 

2.0 

Hamburgers/cheeseburgers 

16.8 

16.2 

17.2 

16.4 

9,5 

8.7 

10.3 

9.4 

Other  sandwiches   

50.7 

49.4 

47.7 

51,7 

54,3 

47.9 

51.1 

55.4 

Hot  dogs 

4.4 

4.0 

3.6 

4.7 

3,7 

5.7  u 

4.0 

3.7 

Luncheon  meat  

16.1 

15.0 

14.2 

16,7 

16,9 

17,2 

13,4 

17.7 

Beef,pork,ham   

5.0 

3.3 

4.4 

'5,5 

4.6 

0.9  u 

"5,0 

'4.6 

Chicken, turkey  

6.3 

2.8 

"6.0 

"6,8 

3.8 

1,5u 

2,8 

'"4.1 

Cheese  (no  meat)  

2.2 

1.8 

1.9 

2,3 

3.5 

1.6  u 

3.7 

*3.5 

Fish  

3.0 

3.2 

3.0 

2,9 

3.7 

1.8  u 

2.4 

'4.4 

Peanut  butter  

3.4 

4.0 

3.2 

3.5 

3.4 

3.9  u 

3.4 

3.6 

Breakfast  sandwiches  

6.0 

6.6 

5.5 

5.9 

4,8 

4.6  u 

5.0 

4.9 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


All  Persons 

Children  (age  1-18) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Pizza  (no  meat)   

4.8 

3.8 

3.8 

*5.2 

8.2 

5.3 

6.6 

9.6 

Pizza  w/  meat 

11.3 

11.6 

10.0 

11.6 

16.2 

15.8 

15.4 

16.6 

Mexican  entrees   

8.5 

6.5 

9.6 

8.7 

8.5 

6.4 

"*11.0 

8.2 

Macaroni  &  ctieese   

6.5 

8.4 

"5.7 

6.4 

10.0 

11.3 

*7.4 

10.8 

Pasta  dishes,  Italian  style  

8.0 

8.6 

6.2 

8.2 

10.0 

11.7 

8  6 

9.8 

Rice  dishes   

7.8 

6.5 

*9.1 

7.6 

6.5 

5.4 

8.8 

6.1 

ilthor  ttr'^in  rv^Iv+i  irac 

6.2 

4.5 

5.1 

"6.6 

4.9 

3.9 

4.6 

5.1 

Meat  soup   

3.5 

3.6 

5.2 

3.1 

2.6 

2.5 

3.9 

2.0 

Bean  soup   

1.3 

1.1 

1.2 

1.3 

0.6 

0.3  u 

1.0  u 

0.6 

Grain  soups   

5.7 

8.2 

7.5 

*'4.9 

8.2 

11.2 

10.6 

"  6.7 

Vegetables  mixtures  (inc  soup) 

5.7 

4.6 

5.5 

5.7 

3.3 

2.7 

4.4 

3.1 

Beverages  excluding  milk  and 

100%  fruit  juice  

90.4 

90.5 

89.9 

90.5 

80.1 

82.0 

81.6 

79.1 

Types  of  bBverages, 

among  those  drinking  any 

Coffee   

40.8 

37.1 

37.2 

"*  41 .8 

3.2 

9  7 

Z..  1 

Tea   

22.3 

18.3 

21.7 

"23.1 

13.9 

13.3 

14.4 

14.1 

Beer   

11.4 

9.6 

9.8 

*11.9 

0.8 

0.6 

1.2 

0.8 

Wine   

5.1 

1.3 

1.6 

6.3 

0.4 

0.4  u 

0.2  u 

0.4 

Liquor   

4.7 

3.2 

2.2 

**  5.3 

0.4 

0.2  u 

Noncarbonated,  sweetened 

drinks   

25.1 

26.4 

24.5 

25.0 

46.3 

*tO.O 

47  Q 

Noncarbonated, 

low-calorie/sugar  free  drinks 

1.6 

1.2 

1.1 

1.8 

1.6 

1 .3 

1 .4 

1.8 

Any  soda  

65.2 

67.5 

67.1 

64.6 

69.5 

70.7 

70.0 

68.6 

Soda,  regular  

51.3 

59.0 

58.4 

*'*48.8 

64.7 

66.5 

66.3 

Soda,  sugar-free  

16.2 

10.2 

11.0 

*"18.1 

6.8 

R  9 

7  1 

Sweets  and  desserts   

79.2 

75.8 

75.8 

**  Rd  R 

79.5 

78.6 

74.6 

81.2 

Types  of  sweets, 

among  those  eating  any 

Sugar  and  sugar  substitutes 

33.1 

36.6 

35.4 

32.6 

11.1 

14.0 

10  4 

1  U.H 

Syrups/sweet  toppings   

12.6 

8.4 

10.0 

*"l4.0 

16.5 

1  o.o 

**  10  4 

Jelly   

6.9 

5.8 

4.6 

*  7.4 

4.0 

4.2 

Jello   

1.7 

1.3 

1.6 

1.8 

9  9 

9  A 

9  1 

9  9 

Candy   

35.7 

32.2 

33.6 

"  36.2 

43.8 

43.0 

44.3 

43.5 

Ice  cream   

22.2 

18.6 

19.1 

"*23.5 

/ll  .0 

/.I  A 

Pudding   

3.2 

3.8 

2.9 

3.2 

2.8 

3.6 

2.2 

2.9 

Ice/popsicles   

3.1 

3.0 

3.0 

3.1 

7.7 

8.4 

*6.1 

7.7 

4.0 

5.0 

5.0 

3.7 

3.7 

4.1 

5.8 

3.1 

Cake/cupcakes   

13.1 

13.6 

11.0 

13.4 

11.9 

13.4 

10.9 

11.7 

Cookies   

32.8 

27.3 

29.5 

"*34.2 

40.2 

39.2 

39.0 

40.9 

Pies/cobblers   

5.1 

4.9 

4.5 

5.3 

2.3 

2.6 

2.2 

2.4 

Pastries   

4.8 

3.3 

4.2 

"5.2 

6.2 

4.0 

4.2 

"7.2 

Doughnuts   

5.8 

5.0 

*8.0 

5.5 

5.1 

4.6 

6.5 

4.9 

Salty  snacks   

35.2 

32.4 

31.0 

"  36.4 

46.2 

47.6 

46.0 

45.8 

Types  of  salty  snacks, 

among  those  eating  any 

Corn-based  salty  snacks   

37.1 

34.2 

35.5 

37.6 

43.1 

43.1 

42.7 

43.0 

Pretzels/party  mix   

19.1 

15.9 

17.4 

19.6 

18.1 

12.9 

17.5 

"20.1 

Popcom   

15.7 

9.6 

11.2 

""17.9 

15.4 

10.8 

7.0 

"*19.6 

Potato  chips   

40.1 

50.0 

46.6 

"37.5 

38.8 

46.5 

45.5 

"34.4 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


Adults  (age  19-59) 

Older  Adults  (age  60+) 

Percent  of  persons  consuming  on  the  intake  day 

1  otai 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Pizza  (no  meat)   

4.2 

3.9 

3.4 

4.4 

1.2 

1.0  u 

1.0  u 

1.1 

Pizza  w/  meat   

11.0 

12.5 

9.6 

11.3 

4.4 

1.9  u 

3.5 

4.7 

Mexican  entrees   

10.0 

8.1 

10.5 

10.5 

3.3 

1.4  u 

"  3.9 

*3.3 

Macaroni  &  cheese   

5.4 

7.8 

5.1 

5.0 

4.9 

5.9  u 

5.5 

4.6 

Pasta  dishes,  Italian  style  

7.4 

7.5 

4.4 

7.9 

7.2 

7.3 

8.3 

6.8 

Rice  dishes   

9.2 

7.6 

9.9 

9.2 

4.8 

4.4 

6.2 

4.6 

Other  grain  mixtures   

7.2 

5.4 

5.8 

7.6 

4.8 

2.4  u 

3.5 

5.3 

Meat  soup   

3.6 

3.6 

5.7 

3.3 

4.5 

5.0  u 

5.7 

4.1 

Bean  soup   

1.3 

1.3  u 

1.3  u 

1.3 

2.2 

1.7  u 

1.2  u 

2.5 

Grain  soups   

5.0 

7.5 

7.1 

'4.2 

4.5 

5.8  u 

4.2 

4.3 

Vegetables  mixtures  (inc  soup) 

5.2 

3.7 

4.9 

5.2 

11.0 

10.8 

9.1 

11.5 

Beverages  excluding  milk  and 
100%  fruit  juice  

94.0 

93.1 

93.2 

94.5 

94.0 

95.0 

91.8 

94.4 

Types  of  beverages, 
among  those  drinking  any 

Coffee   

47.7 

42.2 

40.6 

'49.6 

76.1 

69.1 

**  78.0 

*76.6 

Tea   

23.6 

19.2 

22.0 

"24.7 

30.7 

23.2 

'31.8 

'31.6 

Beer   

17.6 

14.7 

15.2 

'  18.4 

6.6 

6.1 

4.8 

7.2 

Wine   

6.6 

1.8 

2.2 

'"8.2 

7.3 

0.7  u 

1.9 

"*9.0 

Liquor   

6.1 

4.8 

3.2 

6.6 

6.9 

2.2  u 

1.9 

"*8.4 

Noncarbonated,  sweetened 
drinks   

18.9 

23.0 

19.7 

'  18.2 

12.8 

10.6 

11.3 

12.6 

Noncarbonated, 

low-calorie/sugar  free  drinks 

1.3 

1.0  u 

1.0 

1.4 

2.4 

1.9  u 

1.0  u 

2.9 

Any  soda  

69.6 

70.7 

73.4 

69.0 

43.1 

51.4 

41.9 

43.2 

Soda,  regular  

52.9 

62.9 

64.3 

"'49.6 

24.6 

33.5 

27.5 

*  22.7 

Soda,  sugar-free  

19.6 

9.5 

12.4 

*"22.2 

19.3 

18.2 

15.3 

21.2 

Sweets  and  desserts   

77.0 

72.3 

74.2 

*  78.2 

OD.4 

OO.O 

ftO  Q 

oz.y 

Types  of  sweets, 
among  those  eating  any 

Sugar  and  sugar  substitutes 

39.2 

41.4 

41.0 

38.9 

46.8 

55.7 

54.3 

46.1 

Syrups/sweet  toppings   

11.3 

8.2 

9.3 

"*  12.1 

11.2 

6.1 

7.5 

"  12.2 

Jelly   

5.9 

5.2 

4.0 

6.1 

14.9 

10.5 

9.0 

'  16.7 

Jello   

1.0 

0.6  u 

1.1 

1.2 

3.0 

2.1  u 

2.4 

3.2 

Candy   

34.5 

32.1 

32.0 

35.4 

27.1 

15.8 

23.3 

27.9 

Ice  cream   

20.2 

16.9 

16.8 

'21.3 

ZO.o 

1 Q  c; 

'  9R  R 

Pudding   

3.0 

4.1 

3.3 

2.9 

4.2 

2.7  U 

2.8 

4.4 

Ice/popsicles   

1.7 

1.2  u 

2.1 

1.6 

0.8 

0.8  u 

0.9  u 

0.9 

Sweet  rolls   

4.1 

5.4 

4.4 

4.0 

4.0 

4.8 

5.6 

3.7 

Cake/cupcakes   

13.2 

14.0 

10.9 

13.5 

15.0 

12.4 

11.6 

16.0 

Cookies   

29.2 

23.4 

25.5 

*  30.9 

33.6 

22.1 

28.5 

'"35.4 

Pies/cobblers   

5.1 

5.6 

4,2 

5.4 

9.4 

6.3 

8.9 

"9.7 

Pastries   

4.5 

3.5 

4.6 

4.7 

3.5 

1.6  u 

2.6 

3.6 

Doughnuts   

6.5 

5.0 

*9.7 

5.9 

4.6 

5.9 

4.9 

5.0 

Salty  snacks 

34.4 

29.7 

29.3 

'  36.0 

20.8 

17.8 

14.5 

23.1 

Types  of  salty  snacks, 
among  those  eating  any 

Corn-based  salty  snacks   

38.0 

31.7 

36.6 

38.8 

24.6 

27.9 

19.9 

24.7 

Pretzels/party  mix   

19.1 

17.7 

16.0 

18.8 

20.8 

13.9  u 

20.7 

21.4 

Popcorn   

14.8 

6.4 

"  13.3 

"*16.4 

19.9 

18.6  u 

9.4 

20.9 

Potato  chips   

40.0 

52.7 

45.6 

"  38.0 

42.2 

47.7  u 

53.9 

40.7 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


All  Persons 

Children  (age  1-18) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

rood 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Added  Fats  and  Oils 

45.8 

38.0 

40.1 

48.1 

30.9 

25.4 

29.4 

*"32.8 

Types  of  added  fatsloils, 

among  those  eating  any 

*  22.4 

Butter   

21.3 

18.0 

16.1 

26.6 

24.4 

21.4 

28.3 

31.7 

32.9 

31.5 

32.0 

34.7 

31.0 

35.3 

35.3 

Other  added  fats  

2.8 

1.9 

2.9 

2.9 

1.9 

2.5  u 

1.1  u 

2.1 

Other  added  oils   

2.7 

3.2 

1.9 

2.7 

0.7 

0.8  u 

0.8  u 

0.7 

Salad  dressing   

8.5 

5.3 

*8.9 

'8.6 

12.8 

15.0 

13.2 

13.0 

Mayonnaise   

3.2 

3.7 

5.5 

2.8 

3.4 

2.3 

6.4 

3.0 

Gravy   

Cream  cheese   

Cream  /sour  cream   

12.4 

14.4 

13.9 

11.8 

11.7 

13.3 

17.7 

9.6 

6.7 

5.5 

4.7 

7.3 

9.0 

8.5  u 

7.4 

9.0 

37.7 

35.6 

37.6 

38.4 

14.4 

13.0 

13.9 

15.2 

See  footnotes  at  end  of  table. 
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Table  C-8 — Food  Choices  Within  Food  Groups 
—  Continued 


Adults  (age  19-59) 

Older  Adults  (age  60+) 

Percent  of  persons  consuming  on  the  intake  day 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 
Persons 

Food 
Stamp 
Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

AddGd  Fsts  3nd  Oils 

A7  R 
HI  .Q 

Vi  Q 

*"*cn  A 
OU.H 

62.4 

53.7 

57.2 

"64.4 

TvoGS  of  addGd  fatsloils 
among  those  eating  any 

Butter 

18.4 

17.8 

13.7 

18.7 

23.0 

8.8 

15.4 

""26.0 

Margarine   

26.2 

30.6 

25.6 

26.3 

45.7 

43.8 

45.5 

46.3 

r^thor  oHHoH  fate 

3.2 

1.7  u 

3.3 

3.4 

2.6 

1.4  u 

4.2  u 

2.4 

Other  added  oils   

3.4 

3.7  u 

2.2 

3.5 

3.4 

5.4  u 

2.3 

3.3 

Salad  dressing   

7.8 

2.0 

"8.3 

""7.8 

4.3 

1.7u 

4.2 

4.3 

Mayonnaise   

3.5 

4.7 

6.5 

3.0 

1.9 

2.5  u 

1.4  u 

2.0 

Gravy   

12.5 

16.3 

12.0 

12.3 

13.2 

9.4 

14.8 

13.1 

Cream  cheese   

6.6 

4.7 

4.1 

*7.6 

3.5 

3.8  u 

2.4  u 

3.7 

Cream  /sour  cream   

47.6 

44.3 

45.4 

48.6 

40.5 

41.6 

47.9 

39.2 

Notes:  Significant  differences  in  means  and  proportions  are  noted  by   (.05  level),  "  (.01  level),  or     (.001  level).  Differences  are  tested  in 
comparison  to  FSP  participants,  Identified  as  persons  in  households  receiving  food  stamps  In  the  past  12  months, 
u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 

^  "Other  raw"  and  "Other  cooked"  vegetables  include  all  vegetables  not  categorized  separately.  Within  these  two  groups,  vegetables  In  the  top 
quartlle  of  the  distribution  of  Vitamins  A  or  C  per  100  grams  were  categorized  as  "high  in  nutrients";  all  others  are  "In  nutrients." 
Raw  vegetables,  high  In  nutrients  include  peppers  (sweet  and  hot),  broccoli,  cauliflower,  green  peas,  seaweed,  and  snowpeas. 
Raw  vegetables,  low  in  nutrients  Include  onions,  cucumbers,  celery,  radishes,  and  mushrooms. 

Cooked  vegetables,  high  in  nutrients  include  cabbage,  peppers,  asparagus,  cauliflower,  brussel  sprouts,  snowpeas,  and  squash. 
Cooked  vegetables,  low  In  nutrients  include  artichokes,  onions,  mushrooms,  eggplant,  beets,  and  yellow  string  beans. 

Source:  NHANES  1999-2004  dietary  recalls.  Excludes  pregnant  and  breastfeeding  women  and  Infants.  'Total  Persons'  includes  persons  with  missing 
food  stamp  participation  or  Income.  Percents  are  age  adjusted  to  account  for  different  age  distributions  of  FSP  participants  and 
nonparticlpants. 

Tabulations  are  based  on  NHANES  data  containing  one  record  for  each  Individual  food  reported  by  respondents.  Food  choices  reflect  all 
Individual  foods  except  when  foods  were  reported  to  be  eaten  in  'combination'  as  sandwiches,  green  salads,  and  soup.  Sandwiches,  salads 
and  soups  are  counted  as  one  food  choice. 


Abt  Associates  Inc. 
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Table  C-10— Healthy  Eating  lndex-2005  (HEI-2005)  Scores 


All  persons 

Total  Persons 

Food  Stamp  Program 
Participants 

Income-eligible 
Nonparticpants 

Higher-income 
Nonparticipants 

Mean 
Score 

Standard 
Error 

Mean 
Score 

Standard 
Error 

Mean 
Score 

Standard 
Error 

Mean 
Score 

Standard 
Error 

Both  sexes 

Sample  size  

16,419 

- 

2,303 

- 

3,577 

- 

9,094 

- 

Total  Fruit   

3.1 

(0.10) 

2.8 

(0.16) 

2.9 

(0.17) 

'3.2 

(0.10) 

Whole  Fruit   

3.5 

(0.12) 

2.5 

(0.23) 

*  3.3 

(0.21) 

""3.7 

(0.12) 

Total  Vegetables  

3.2 

(0.04) 

2.9 

(0.10) 

3.2 

(0.10) 

"3.3 

(0.04) 

Dark  Green  &  Orange 
Vegetables,  and 
Legumes  

1.4 

(0.06) 

1.3 

(0.13) 

1.4 

(0.10) 

1.4 

(0.06) 

Total  Grains  

5.0 

(0.04) 

5.0 

(0.11) 

5.0 

(0.10) 

5.0 

(0.05) 

Whole  Grains  

1.0 

(0.03) 

0.7 

(0.07) 

0.8 

(0.06) 

"  *1.1 

(0.04) 

Milk   

6.3 

(0.09) 

5.6 

(0.17) 

5.8 

(0.17) 

"'6.6 

(0.11) 

Meat  &  Beans  

10.0 

(0.08) 

10.0 

(0.21) 

10.0 

(0.18) 

10.0 

(0.08) 

Oils   

6.3 

(0.09) 

4.7 

(0.15) 

"5.7 

(0.19) 

6.6 

(0.10) 

Saturated  Fat^   

3.9 

(0.08) 

3.8 

(0.25) 

4.1 

(0.16) 

3.9 

(0.07) 

Sodium''   

6.2 

(0.12) 

6.3 

(0.33) 

6.6 

(0.18) 

6.2 

(0.13) 

Calories  from  SoFAAS 

7.2 

(0.24) 

5.7 

(0.56) 

6.7 

(0.48) 

"7.4 

(0.19) 

Total  HEI  Score   

57.5 

(0.68) 

51.9 

(1.20) 

'  56.1 

(1.05) 

""58.4 

(0.64) 

Male 

Sample  size  

8,301 

- 

1,099 

- 

1,812 

- 

4,681 

- 

Total  Fruit   

2.9 

(0.11) 

2.6 

(0.21) 

2.7 

(0.18) 

3.0 

(0.10) 

Whole  Fruit   

3.1 

(0.12) 

2.7 

(0.28) 

3.1 

(0.23) 

3.2 

(0.13) 

Total  Vegetables  

3.1 

(0.04) 

2.9 

(0.12) 

3.0 

(0.13) 

3.1 

(0.05) 

Dark  Green  &  Orange 
Vegetables,  and 
Legumes  

1.2 

(0.06) 

1.2 

(0.13) 

1.3 

(0.14) 

1.2 

(0.06) 

Total  Grains  

5.0 

(0.05) 

5.0 

(0.18) 

5.0 

(0.12) 

5.0 

(0.05) 

Whole  Grains  

0.9 

(0.04) 

0.8 

(0.10) 

0.7 

(0.06) 

"  1.0 

(0.05) 

Milk   

6.2 

(0.10) 

5.7 

(0.25) 

5.9 

(0.25) 

**  6.5 

(0.12) 

Meat  &  Beans  

10.0 

(0.11) 

10.0 

(0.36) 

10.0 

(0.31) 

10.0 

(0.12) 

Oils   

6.1 

(0.11) 

4.4 

(0.22) 

''5.6 

(0.27) 

"6.3 

(0.12) 

Saturated  Faf   

3.9 

(0.10) 

3.7 

(0.29) 

4.1 

(0.24) 

3.9 

(0.10) 

Sodium^   

6.1 

(0.13) 

6.5 

(0.46) 

6.6 

(0.30) 

6.1 

(0.14) 

Calories  from  SoFAAS 

6.7 

(0.26) 

5.5 

(0.77) 

6.7 

(0.57) 

6.8 

(0.21) 

Total  HEI  Score   

55.8 

(0.68) 

51.7 

(1.33) 

"  55.8 

(1.36) 

'  56.4 

(0.58) 

Female 

Sample  size  

8,118 

- 

1,204 

- 

1,765 

- 

4,413 

- 

Total  Fruit   

3.5 

(0.11) 

2.9 

(0.19) 

3.2 

(0.20) 

"3.6 

(0.11) 

Whole  Fruit   

4.0 

(0.16) 

2.5 

(0.23) 

3.6 

(0.26) 

*"4.3 

(0.16) 

Total  Vegetables  

3.5 

(0.05) 

2.9 

(0.11) 

"  3.4 

(0.10) 

'"3.6 

(0.06) 

Dark  Green  &  Orange 
Vegetables,  and 
Legumes  

1.6 

(0.09) 

1.3 

(0.15) 

1.4 

(0.12) 

'  1.7 

(0.10) 

Total  Grains   

5.0 

(0.06) 

5.0 

(0.13) 

5.0 

(0.16) 

5.0 

(0.07) 

Whole  Grains  

1.1 

(0.03) 

0.6 

(0.08) 

"  1.0 

(0.11) 

"1.2 

(0.05) 

Milk   

6.4 

(0.12) 

5.6 

(0.21) 

5.7 

(0. 19) 

"6.8 

(0.16) 

Meat  &  Beans  

9.7 

(0. 1 1) 

10.0 

(0.26) 

9.8 

(0. 19) 

9.5 

(0.13) 

Oils   

6.6 

(0.12) 

4.9 

(0.21) 

'  5.8 

(0.20) 

"7.0 

(0.14) 

Saturated  Faf   

3.8 

(0.09) 

3.9 

(0.24) 

4.0 

(0.31) 

3.8 

(0.10) 

Sodium''   

6.3 

(0.13) 

6.1 

(0.43) 

6.5 

(0.22) 

6.3 

(0.17) 

Calories  from  SoFAAS 

7.8 

(0.27) 

5.8 

(0.56) 

6.8 

(0.49) 

'8.4 

(0.28) 

Total  HEI  Score   

59.6 

(0.81) 

52.0 

(1.37) 

'56.6 

(0.95) 

61.5 

(0.92) 

See  footnotes  at  end  of  table. 
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Table  C-10— Healthy  Eating  lndex-2005  (HEI-2005)  Scores 
—  Continued 


Children  (age  2-18) 

Total  Persons 

Food  Stamp  Program 

Income 

-eligible 

Higher- 

income 

Participants 

Nonparticpants 

Nonpart 

icipants 

Mean 

Standard 

Mean 

Standard 

Mean 

Standard 

Mean 

Standard 

Score 

Error 

Score 

Error 

Score 

Error 

Score 

Error 

Both  S6X6S 

Sdmplo  sizG 

1  ftm 

Rft9 

Total  Fruit 

(0  19) 

to  99) 

o.u 

ff)  99) 

o.o 

tn  19) 

{U.  I^J 

Whole  Fruit 

3.1 

[U.  It) 

2.7 

to  ?fi) 

2.7 

to  20) 

o.o 

ff)  9f)\ 
{U.  ZU) 

Total  VGQGtablBS 

(n  OH) 

2.4 

ff)  Cf7) 

ff)  11) 

{U.  1  1) 

*  9  9 

ff)  nR) 

[U.  UOJ 

Dark  f^rf^pn  A  Orannp 

\/pnptahlp^  and 

Legumes 

0.8 

(0.05) 

0.9 

(0.16) 

0.8 

(0. 10) 

n  ft 

ff)  f)R) 

Total  Grains 

5.0 

(0.07) 

5.0 

(0.13) 

5.0 

(0.15) 

.  ,5.0 

(0.07) 

Whole  Grains 

0.9 

(0.03) 

0.6 

(0.05) 

0.7 

to  07) 

1  .u 

( U.  U4) 

Milk   

8.4 

7  8 

ff)  9fil 

7  7 

ff)  41) 

"  8.8 

(0.21) 

8.0 

{U.  \^) 

ft 

ff)  "in) 

ft  4 

ff)  1R) 

"7.6 

(0.16) 

Oils   

ff)  19) 
{U.  1 

o.o 

ff)  "if)) 

R  ft 
O.O 

ff)  94) 

tn  •/■?) 

Saturated  Fati   

4.1 

to  10) 

3.6 

(0.30) 

4.2 

tn  9R) 

*  4 

ff)  if)) 

Sodium^  

5.4 

(0  12) 

5.2 

(0.33) 

5.0 

to  23) 

<^  R 
O.O 

ff)  IP,) 

Calories  from  SoFAAS 

7.1 

(0  24) 

7.1 

to  45) 

6.6 

to  42) 

7  9 

fCl  0A\ 

Total  HEI  Score 

55.0 

(0  70) 

53.2 

f1  IR) 

f1  9'i) 

*  '5R  1 
OO.  1 

tn  791 

Male 

Sample  size  

ft94 

1  oo 

yzu 

Total  Fruit 

3.2 

(0  15) 

3.3 

(0.35) 

2.7 

to  96) 

o.o 

ff)  i'i) 

Whole  Fruit   

2.9 

(0  13) 

2.7 

to  32) 

2.5 

(0.30) 

(0.18) 

Total  Vegetables 

2.2 

fO  07) 

9  '\ 

tn  11) 

{U.  1  1) 

9 

ff)  14) 
{U.  I't) 

2.1 

tn  n?) 

Dark  Green  &  Orange 

Vegetables,  and 

Legumes  

0.7 

(0.07) 

0.8 

(0. 19) 

0.8 

(0.13) 

f1  7 

ff)  f)7\ 
(U.Uf) 

Total  Grains  

5.0 

(0.09) 

5.0 

(0.21) 

5.0 

(0.21) 

5.0 

(0.09) 

Whole  Grains 

0.9 

(0.05) 

0.7 

(0. 08) 

0.6 

to  10) 

1 .0 

(0.06) 

Milk   

8.5 

(0  22) 

8.1 

to  ?4) 

7.7 

tn  '57) 

'9.1 

(0.29) 

Mp^t  A  Rp^in^ 

8.1 

(0  14) 

8.6 

tn 

ft  4 

tn  97) 

7.7 

(0.21) 

Oils   

o.o 

ff)  -tK) 

(U.4J) 

D.U 

(0.28) 

tn  91) 

Saturated  Fat""   

Sodium''   

ff)  14) 
{U.  1^) 

o.o 

ff)  "iA) 

ff)  "S^l 

*  4 
H.O 

tn  1R) 
{u.  laj 

5.3 

(0  15) 

5.1 

to  54) 

5.0 

(0.33) 

O.H 

fn  9f)) 

(U.^UJ 

Calories  from  SoFAAS 

7.0 

(0.33) 

7.6 

to  64) 

6.4 

to  57) 

t.u 

(0.27) 

Total  HEI  Score   

54.2 

(0  91) 

53.5 

11  80) 

52.1 

f1  fiPl 

OO.O 

(0.73) 

Female 

Sample  size  

3,759 

737 

ftftl 

1  ft'^4 

Total  Fruit   

3.7 

fO  15) 

3.5 

to  97) 

3.4 

ff)  9R) 

T  ft 
0.0 

ff)  iS\ 

Whole  Fruit   

3.5 

(0  22) 

2.8 

(0.36) 

1 

ff)  T-/! 

o.y 

fn  Qoi 

{U.-jUJ 

Total  Vegetables  

2.4 

(0.05) 

2.5 

(0.08) 

9  7 

ff)ii) 

O  /I 

fn  n7\ 
(U.Uf) 

Dark  Green  &  Orange 

Vegetables,  and 

Legumes  

0.9 

(0.07) 

1.0 

(0.17) 

0.9 

(0.14) 

n  Q 

fn  in\ 

(U.IUJ 

Total  Grains  

5.0 

(0.09) 

5.0 

(0.10) 

5.0 

(0.17) 

5.0 

(0.09) 

Whole  Grains  

0.8 

(0.03) 

0.6 

(0.06) 

0.7 

(0.07) 

""l.O 

(0.04) 

Milk 

8.2 

(0.16) 

7.6 

(0.34) 

7.8 

(0.35) 

*8.5 

(0.23) 

Meat  &  Beans  

7.8 

(0.17) 

8.3 

(0.23) 

8.5 

(0.29) 

"7.3 

(0.20) 

Oils   

6.0 

(0.14) 

5.6 

(0.35) 

5.6 

(0.38) 

6.2 

(0.13) 

Saturated  Fat^   

4.3 

(0.12) 

3.8 

(0.34) 

4.4 

(0.27) 

4.4 

(0. 14) 

Sodiuml  

5.5 

(0.17) 

5.3 

(0.35) 

5.1 

(0.26) 

5.7 

(0.22) 

Calories  from  SoFAAS 

7.3 

(0.24) 

6.6 

(0.50) 

6.9 

(0.45) 

7.5 

(0.28) 

Total  HEI  Score   

56.0 

(0.78) 

52.8 

(1.17) 

54.3 

(1.15) 

"  57.4 

(0.98) 

See  footnotes  at  end  of  table. 
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Table  C-10— Healthy  Eating  lndex-2005  (HEI-2005)  Scores 
—  Continued 


Adults  (age  19-59) 


Total  Persons 

Food  Stamp  Program 
Participants 

Income-eligible 
Nonparticpants 

Higher-income 
Nonparticipants 

Mean 
Score 

Standard 
Error 

Mean 
Score 

Standard 
Error 

Mean 
Score 

Standard 
En-or 

Mean 
Score 

Standard 
Error 

Both  sexes 
SdmplB  size 

8,836 

808 

1 ,776 

5,412 

Total  Fruit 

3.0 

(0  11) 

2.5 

(0  17) 

[U.  1 1 ) 

2.9 

10  18) 

\U.  lO) 

"  3.1 

(0.11) 

Whole  Fruit 

3.6 

(0  14) 
1 1/.  It/ 

2.5 

(0  24) 

*  3.5 

(0  25) 

'"3.8 

(0.14) 

Total  Vegetables 

3.6 

(0.05) 

3.1 

10  14) 

[U.  It) 

3.4 

10  17) 
\u.  1^) 

"3.6 

(0.05) 

Dark  Green  &  Orange 
Vegetables,  and 
Legumes 

1.6 

(0.08) 

1.4 

(0.17) 

1.6 

(0.12) 

1.6 

(0.08) 

Total  Grains  

5.0 

(0  04) 

5.0 

(0.13) 

5.0 

(0.13) 

5.0 

(0.05) 

Whole  Grains  

1 .0 

(0. 03) 

0.7 

(0.09) 

0.8 

(0.07) 

""1.1 

(0.04) 

Milk   

5.6 

(0.09) 

4.9 

(0.20) 

5.1 

(0.16) 

"5.8 

(0.11) 

Meat  &  Beans 

10.0 

(0. 09) 

10.0 

(0.29) 

10.0 

(0.24) 

10.0 

(0. 10) 

Oils 

6.5 

(0.12) 

4.5 

(0.22) 

'5.7 

(0.21) 

'  '6.8 

(0.13) 

Saturated  Fat'' 

3.8 

(0.08) 

3.9 

(0.28) 

4.0 

(0.22) 

3.7 

(0.08) 

Sodium^ 

6.5 

(0  1'i) 

6.7 

(0.43) 

7.2 

(0.22) 

6.4 

(0.15) 

Calories  from  SoFAAS 

7.2 

(0  2*5) 

5.2 

(0.67) 

6.8 

(0.54) 

7.5 

(0.20) 

Total  HE!  Score   

58.3 

(0  71) 
[U.I  1 1 

51.4 

(1.46) 

*  57.3 

(1.11) 

"'59.2 

(0.65) 

Male 

Sa/np/e  s/ze 

4  477 

341 

892 

2,853 

Total  Fniit 

£..0 

2.4 

(0.25) 

2.7 

(0.18) 

2.8 

(0.12) 

Whole  Fruit 

3.2 

(0  ^3) 

2.7 

(0.36) 

3.4 

(0.26) 

3.3 

(0.14) 

TotsI  Vegetsbles 

0.0 

(0  (Til 

3.0 

(0.18) 

3.2 

(0.16) 

3.4 

(0.06) 

Dsrk  Green  &  Orsnge 
\/QgQ^3l3l@s,  and 
1  f^nump*^ 

1.4 

(0.07) 

1.4 

(0.18) 

1.6 

(0.17) 

1.4 

(0.08) 

Total  Grains  

O.U 

[U.UO) 

5.0 

(0.22) 

5.0 

(0.15) 

4.9 

(0.06) 

Whole  Grains  

n  Q 

If)  OA) 

0.8 

(0.13) 

0.7 

(0.07) 

1.0 

(0.05) 

Milk   

^  A 

(0  11) 
[U.  1  1) 

4.8 

(0.31) 

5.3 

(0.25) 

"5.5 

(0.12) 

10  n 

1  U.U 

[U.  1^) 

10.0 

(0.43) 

10.0 

(0.40) 

10.0 

(0.14) 

Oils 

6.2 

(0.13) 

4.1 

(0.30) 

"  5.4 

(0.30) 

"*6.5 

(0.15) 

Saturated  Fat'' 

3.9 

(0.11) 

3.9 

(0.35) 

4.1 

(0.31) 

3.8 

(0.13) 

Sndii  im^ 

/n  1ft) 

7.0 

(0.57) 

7.2 

(0.40) 

6.3 

(0.18) 

Calories  from  SoFAAS 

U.yJ 

If)  9fi) 

4.8 

(0.94) 

6.7 

(0.63) 

6.7 

(0.23) 

Total  HEI  Score   

00. f 

in  fi*?) 

\U.O\j/ 

51.0 

(1.67) 

"  57.1 

(1.44) 

"  56.7 

(0.59) 

Female 

467 

884 

2,559 

Tntjil  Pniit 

in  -f?! 

2.7 

(0.22) 

3.2 

(0.24) 

**3.5 

(0.12) 

Whnip  Pniit 

A  0 

in  1R) 

[U.  Its) 

2.4 

(0.26) 

'  3.7 

(0.34) 

""4.5 

(0.17) 

Tntcil  V/^notsKloQ 

"X  ft 

in  rtfli 

[U.UO) 

3.1 

(0.15) 

"*3.7 

(0.14) 

"4.0 

(0.07) 

Dark  fnTPPn  fd  Orannp 
\/pnpt3hlp^  ?inH 
1  pniimp^ 

1.9 

(0.11) 

1.5 

(0.20) 

1.6 

(0.15) 

*2.0 

(0.13) 

Total  Grains  

5.0 

(0.06) 

4.9 

(0.16) 

5.0 

(0.19) 

5.0 

(0.08) 

Whole  Grains  

1.1 

(0.03) 

0.7 

(0.12) 

"  1.1 

(0.14) 

"1.2 

(0.06) 

Milk   

5.8 

(0.15) 

4.9 

(0.27) 

4.9 

(0.20) 

""6.2 

(0.19) 

Meat  &  Beans  

10.0 

(0.13) 

10.0 

(0.36) 

10.0 

(0.22) 

10.0 

(0.17) 

Oils   

6.8 

(0.17) 

4.7 

(0.32) 

"  5.9 

(0.25) 

*7.3 

(0.19) 

Saturated  Faf   

3.7 

(0.11) 

3.9 

(0.28) 

3.9 

(0.42) 

3.6 

(0.13) 

Sodium''   

6.6 

(0.15) 

6.4 

(0.51) 

7.1 

(0.29) 

6.5 

(0.19) 

Calories  from  SoFAAS 

8.0 

(0.30) 

5.5 

(0.73) 

6.8 

(0.61) 

'"8.7 

(0.31) 

Total  HEI  Score   

60.9 

(0.92) 

51.7 

(1.68) 

"  57.4 

(1.28) 

62.9 

(1.02) 

See  footnotes  at  end  of  table. 
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Table  C-10— Healthy  Eating  lndex-2005  (HEI-2005)  Scores 
—  Continued 


Older  adults  (age  60+) 

Total  Persons 

Food  Stamp  Program 

Income-eligible 

Higher-income 

Participants 

Nonparticpants 

Nonparticipants 

Mean 

Standard 

Mean 

Standard 

Mean 

Standard 

Mean 

Standard 

Score 

Error 

Score 

Error 

Score 

Error 

Score 

Error 

DUul ocXco 

3,061 

215 

~ 

652 

~ 

1,825 

~ 

4.6 

(0  1 1) 

4.1 

(0.55) 

4.1 

(0.27) 

4.7 

(0.11) 

5.0 

(0.20) 

4.9 

(0.77) 

5.0 

(0. 39) 

5.0 

(0.19) 

Tot3i  VegGtsbles  

4.3 

(0.08) 

3.6 

(0.27) 

4.2 

(0.20) 

4.2 

(0.08) 

uaVK  oreen  «  wranye 

V696t3bl6s,  snd 

2.0 

(0.08) 

2.1 

(0.42) 

2.4 

(0.21) 

1.9 

(0.09) 

5.0 

(0.07) 

5.0 

(0.26) 

5.0 

(0. 13) 

5.0 

(0.08) 

1.6 

(0.06) 

1 .3 

(0.29) 

1.5 

(0.11) 

1.7 

(0.07) 

Milk   

5.9 

(0. 14) 

4.9 

(0.38) 

5.7 

(0.23) 

*  5.9 

(0.18) 

Meat  &  Beans  

10.0 

(0.15) 

10.0 

(0.69) 

10.0 

(0.35) 

*  10.0 

(0.16) 

Oils   

6.7 

(0.16) 

3.8 

(0.34) 

*"6.1 

(0.43) 

'"6.9 

(0.20) 

3.1 

(0.13) 

3.0 

(0.84) 

3.1 

(0.44) 

3.1 

(0.14) 

QrtHii  irvil 

6.9 

(0.18) 

7.5 

(0.68) 

6.8 

(0.30) 

6.9 

(0.20) 

C^Ck\r\riQC  frr\tm         C  A  A  Q 

v-'diuriuo  irom  oorMMo 

1U.O 

(0.15) 

9.8 

(1.02) 

1 1 .2 

(0.32) 

10.9 

(0.18) 

Tntal  MFI  ^irnro 

68.4 

(0.72) 

62.7 

(3.83) 

67.6 

(1.29) 

69.0 

(0.80) 

IVIdlC 

1  ,t3\Z 

Ae 

~ 

298 

~ 

950 

4.0 

(0.11) 

4.2  U 

(0.94) 

4.0 

(0.35) 

4.1 

(0.14) 

Whnio  Pri  iit 

5.0 

(0.18) 

5.0  U 

(1.25) 

5.0 

(0.51) 

5.0 

(0.20) 

4.0 

(0.08) 

3.9 

(0.32) 

3.6 

(0.18) 

4.0 

(0.09) 

Dark  C^rppn  A  Orannp 

V  C^dClUlCO,  Cil  lU 

1.9 

(0.11) 

2.4 

(0.42) 

2.2 

(0.30) 

1.7 

(0.13) 

Tntfll  firflin^ 

O.O 

(0.08) 

5.0 

(0.24) 

5.0 

(0.18) 

5.0 

(0.10) 

\A/hrilo  r^rainc 

1 .7 

(0.07) 

1 .7  u 

(0.50) 

1 .4 

(0.20) 

1 .7 

(0.09) 

Milk   

o.b 

(0.14) 

5.4 

(0.65) 

5.6 

(0.31) 

5.6 

(0.18) 

Most  &  663ns  

10.0 

(0.21) 

10.0 

(1.03) 

10.0 

(0.59) 

10.0 

(0.23) 

Oils   

6.4 

(0.24) 

3.3 

(0.80) 

'5.5 

(0.68) 

'"6.8 

(0.25) 

Saturated  Fatl 

3.2 

(0.17) 

1.9  u 

(0.87) 

3.5 

(0.65) 

3.2 

(0.18) 

6.6 

(0.21) 

7.9 

(0.95) 

6.7 

(0.44) 

6.7 

(0.22) 

CsloriGS  from  SoFAAS 

1U.1 

(0.17) 

9.3  u 

(1.16) 

10.4 

(0.50) 

10.3 

(0.23) 

Tntal  HFI  *^rnr*a 

bo. fa 

(0.79) 

63.1 

(4.66) 

65.7 

(2.11) 

66.0 

(0.92) 

Pomalo 
txsi  1  Idle 

1  ,t>4y 

~ 

119 

354 

~ 

875 

Total  Fruit 

O.U 

(0.17) 

A  A 

4.0 

(0.73) 

4.2 

(0.36) 

5.0 

(0.17) 

Whole  Fruit 

O.U 

(0.27) 

4.1 

(0.93) 

5.0 

(0.56) 

^5.0 

(0.26) 

Tnt?il  \/pnpl?ihlp^ 

4.6 

(0.13) 

3.4 

(0.33) 

"*4.8 

(0.32) 

'"4.6 

(0.13) 

Dark  Green  &  Orange 

Legumes 

2.2 

(0.11) 

1.9 

(0.49) 

2.6 

(0.29) 

2.1 

(0.11) 

Total  Grains 

5.0 

(0.09) 

5.0 

(0.43) 

5.0 

(0.18) 

5.0 

(0.10) 

Whnip  fnfflin^ 

1.7 

(0.07) 

1.1 

(0.28) 

1.7 

(0.15) 

*  1.8 

(0. 10) 

Milk 

6.1 

(0.21) 

4.7 

(0.46) 

5.8 

(0.26) 

*"  6.2 

(0.27) 

Meat  &  Beans  

10.0 

(0.18) 

10.0 

(0.90) 

10.0 

(0.48) 

10.0 

(0.20) 

Oils   

7.0 

(0.19) 

4.0 

(0.45) 

*"6.4 

(0.54) 

"*7.2 

(0.25) 

Saturated  Faf   

3.1 

(0.17) 

3.6 

(0.82) 

2.6 

(0.47) 

3.1 

(0.19) 

Sodium''  

7.0 

(0.24) 

7.2 

(0.82) 

7.0 

(0.41) 

7.1 

(0.32) 

Calories  from  SoFAAS 

11.5 

(0.22) 

10.1  u 

(1.20) 

12.1 

(0.30) 

11.6 

(0.25) 

Total  HEI  Score   

71.4 

(1.05) 

62.4 

(4.43) 

69.8 

(1.41) 

*72.5 

(1.20) 

Notes:  Significant  differences  in  means  and  proportions  are  noted  by  '  (.05  level),  "  (.01  level),  or (.001  level).  Differences  are  tested  in 
comparison  to  FSP  participants,  identified  as  persons  in  fiouseliolds  receiving  food  stamps  in  the  past  12  months, 
u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variation. 
Not  applicable. 
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1  Calculated  as  the  mean  of  individual  HEI  scores,  rather  than  the  score  of  group  means  to  enable  significance  testing  (see  Appendix  A). 

Source:  NHANES  1999-2004  dietary  recalls  and  MyPyramid  Equivalents  Database  for  USDA  Survey  Food  Codes,  1994-2002,  Version  1 .0,  October. 
2006.  Estimates  are  based  on  a  single  dietary  recall  per  person.  Total  Persons'  includes  persons  with  missing  FSP  participation  or  income. 
Percents  are  age  adjusted  to  account  for  different  age  distributions  of  FSP  participants  and  nonparticipants. 
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Table  C-11 — ^Average  Amount  of  MyPyramid  Groups  Consumed  Per  Person 


All  Persons 

Children  (age  2-18) 

Total 
Persons 

Food 

O  LCI  1 1 1 1_/ 

Prnnram 

1    1            Cll  1  1 

Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Total 

Food 

Program 
Partic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

Sample  size  

16,419 

2,303 

3,577 

9,094 

7,583 

1,495 

1,801 

3,682 

Total  Fruit  (cup  equiv.)   

1.03 

0.84 

0.92 

"*1.08 

1.03 

1.01 

0.91 

1 .07 

Whole  fruit   

0.57 

U.  00 

U.OZ 

***0.61 

U.4o 

n  /I  o 
UAZ 

U.4U 

*^  n  CO 

1  olai  vegeiaDie  ^cup  equiv.^  

1  .D  1 

1.24 

"'1.41 

1  .OO 

1.04 

1.02 

'1.13 

1.00 

Dark  green  and  orange  vegetables, 

and  legumes''   

0.24 

0.20 

0.22 

*  0.24 

0.13 

0.14 

0.13 

0.12 

Other  vegetables   

1.29 

"*1.34 

r\  oo 

u.yu 

*  "1  n't 
1  .U1 

U.yu 

1  Olal  Olain  ^OUnC6  6C|UIV.^   

R  7A 

6.19 

6.59 

fi  ftfi 

D.OO 

6.91 

6.46 

6.87 

'"7.06 

Whole  grain  ounce  equiv  

0.61 

0.39 

0.47 

"0.67 

0.51 

0.36 

0.39 

"*0.59 

Non-whole  grain  ounce  equiv  

6.13 

5.80 

6.12 

6.19 

6.41 

6.10 

6.48 

*  6.47 

Total  Milk  group  (cup  equiv.)  

1.71 

1 .4o 

1  CO 

'"1.82 

O  -1  o 

Z.iZ 

1  .y4 

1  .y/ 

Z.Zh 

Milk  cup  equiv  

1.06 

0.94 

0.99 

*"l.11 

1.48 

1.40 

1.40 

1.55 

Vr\rti  irf  r*i  in  am 

n  nn 

U.UU  U 

U.UU 

U.UU 

U.UU 

U.UU  U 

U.UU  U 

U.UU 

Cheese  cup  equiv  

0.61 

0.48 

0.51 

'"0.66 

0.60 

0.53 

0.55 

*0.64 

Total  Meat  and  Bean  (ounce 

equiv.)  

5.40 

5.15 

5.28 

5.44 

4.04 

4.09 

4.33 

3.88 

Total  lean  meat  from  meat,  poultry. 

fish  

4.41 

4.39 

4.28 

4.41 

3.37 

3.59 

3.65 

"3.17 

Total  lean  meat  from  meat  alternates 

1.00 

0.76 

**  1.00 

"*1.03 

0.67 

0.51 

*0.69 

***0.71 

Oils  (grams)  

16.53 

11.72 

"14.52 

*"17.58 

14.60 

12.72 

15.09 

"  14.93 

Discretionary  fats,  added  sugars, 

and  alcohol 

Solid  fat  (grams)   

47.15 

46.60 

45.79 

47.57 

47.05 

46.64 

49.32 

46.52 

Added  sugars  (teaspoon  equiv.) 

22.64 

23.80 

23.71 

22.44 

23.89 

21.62 

"  24.60 

"  24.40 

Alcohol  (drinks)  

0.62 

0.48 

0.43 

0.69 

0.06 

0.00  u 

0.00 

0.07 

See  footnotes  on  next  page. 
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Table  C-11 — Average  Amount  of  MyPyramid  Groups  Consumed  Per  Person 


Adults  (age  19-59) 

Older  adults  (age  60+) 

Total 
Persons 

Food 
Stsmp 

Prnnram 

1    1         1  Ci  1  M 

Psrtic. 

Income- 
eligible 
Nonpartic. 

Higher- 
income 
Nonpartic. 

1  ULCll 
r  CI  OUI  lo 

Food 
Stsmp 

1    1  KJ'^l  Cll  1  1 

Psrtic. 

Income- 
eligible 
Nonpartic. 

Higher- 
Income 
Nonpartic. 

Sample  size  

5,775 

593 

1,124 

3,587 

3,061 

215 

652 

1,825 

Total  Fruit  (cup  equiv.)   

0.96 

0.72 

*0.90 

*J.OO 

1.27 

1.00 

1.02 

**1.36 

Whole  fruit   

U.o4 

0.30 

0.53 

0.56 

0.84 

0.61 

0.67 

0.91 

Total  VoQetable  (cup  GC|uiv.)  

1.68 

1.36 

1.52 

'"1.77 

1.62 

1.14 

"  1 .42 

"*1.67 

Darl<  green  and  orange  vegetables, 

and  legumes''   

0.27 

0.21 

0.24 

^'"0.29 

0.28 

0.26 

0.30 

0.28 

Other  vegetables   

1.43 

1.19 

1 .31 

1 .51 

1 .36 

0.94 

1.15 

1 .41 

1  oiai  orain  jounce  equiv.^   

6.96 

6.34 

6.86 

7.05 

5.68 

5.23 

5.28 

"  5.92 

Whole  grain  ounce  equiv  

0.57 

0.34 

0.43 

'0.63 

0.86 

0.60 

0.70 

'0.93 

Non-v\/hole  grain  ounce  equiv  

6.39 

6.00 

6.43 

6.41 

4.82 

4.63 

4.58 

4.99 

Total  Milk  group  (cup  equiv.)  

1.66 

1 .34 

1.44 

'  1 .77 

1 .31 

0.97 

1.16 

*** 

1.36 

Milk  cup  equiv  

0.92 

0.81 

0.84 

*0.97 

0.95 

0.69 

0.92 

Z  0.98 

Yogurt  cup  equiv  

0.00 

0.00  u 

0.00  u 

0.00 

0.00 

0.00  u 

0.00  u 

0.00 

Cheese  cup  equiv  

0.69 

0.52 

0.58 

"0.75 

0.33 

0.26 

0.23 

'  0.35 

Total  Meat  and  Bean  (ounce 

equiv.)  

6.16 

5.80 

5.90 

6.26 

4.81 

4.48 

4.56 

4.89 

Total  lean  meat  from  meat,  poultry. 

fish   

5.04 

5.00 

4.78 

5.11 

3.76 

3.50 

3.49 

3.83 

Total  lean  meat  from  meat  alternates 

1.12 

0.81 

"  1.12 

"*1.16 

1.05 

0.98 

1.06 

1.06 

Oils  (grams)  

17.99 

12.62 

'  15.11 

"*19.36 

14.38 

7.08 

"11.66 

"'15.39 

Discretionary  fats,  added  sugars, 

and  alcohol 

Solid  fat  (grams)   

50.11 

49.87 

47.56 

50.82 

37.12 

35.33 

34.74 

37.81 

Added  sugars  (teaspoon  equiv.) 

24.73 

27.83 

26.74 

24.12 

13.53 

13.11 

12.33 

13.66 

Alcohol  (drinks)  

0.93 

0.76 

0.69 

1.01 

0.40 

0.14 

0.13 

0.48 

Notes:  Significant  differences  in  means  and  proportions  are  noted  by  '  (.05  level),  **  (.01  level),  or     (.001  level).  Differences  are  tested  in 
comparison  to  FSP  participants,  identified  as  persons  in  households  receiving  food  stamps  in  the  past  12  months, 
u  Denotes  individual  estimates  not  meeting  the  standards  of  reliability  or  precision  due  to  inadequate  cell  size  or  large  coefficient  of  variaUon. 
1  Legumes  count  as  meat  until  a  person's  meat  intake  reaches  2.5  ounce  equivalents  per  1000  kcal,  and  then  count  as  vegetables  (HEI-2005). 

Source;  NHANES  1999-2002  dietary  recalls  and  MyPyramid  Equivalents  Database  for  USDA  Sun/ey  Food  Codes,  1994-2002,  Version  1.0,  October  2006. 
Estimates  are  based  on  a  single  dietary  recall  per  person.  Excludes  pregnant  and  breastfeeding  women  and  infants.  'Total  Persons'  includes 
persons  with  missing  food  stamp  participation  or  income.  Percents  are  age  adjusted  to  account  for  different  age  distributions  of  Food  Stamp 
participants  and  nonparticipants. 
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